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TO THE 

SECOND EDITION. 

I^ave, in order to be able ta do jufticc to 
the pure.hafers of ihtjirft Editio», thrown 
together into the Supplement, all the moft 
material additions and corredions in this 
BdiH^n. 

.. , - ^ 

: TJbe account in the Supplement^ of the de- 
clining flate of population among us, fnuft 
alarm all who wUl confider it. In p. 203, &c. 
it fe jfhewn, that our brethren in jdmertca are 
ihcreafing to a degree that is almoft unparal- 
iekd. But, in this kingdom, it appears that, 
amidft all our fplendour, we are decreafin^ 
fo faft, as to have Ipft, in about 70 years, 
near a Quarter of bur people. The evi- 
dence 1 have produced to prove thisj leaves, 
I am afraid, but little room to doubt of it« 
Perhtips, howevfer, I may be dccdiveds^^ and I 
sntift AOpe, that fom« better^infi^rm^sd perfoa 
tUKftlfoon undertake tQ give cornplete fatisfac- 
^ tf^6!|%to the public on thia.importaht fubje(ft» 
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INTRO DUCT I OK* 



BEFOk^ the Reader ehterS ii^|} Uii^ 
Wflrk, it will not be iinproper to giv^ 
him the following information epncernitig it.; 
' A ieW jrears ago^. many gentlemen^ of tb^ 
firft MaineQce in tbe l^W. fprme^ tb?|iiftlye> 
into a 4iwv^>'. for providing atmuiti^/^r tliy 
IvidoWe of aU fuch petfons in jiidicislo^^a* 
barrifler$> civilians^ and folicitwst ta$'iIio}i)4 
cbuiV to become members. A plan was aj^ee^ 
upon aod printed j but^ fome do«|bD$ happeii- 
ingtosri^ with refpeft ta it, .tfej^glire^oi^ 
refolved'to a& the {^inioti (ind^vip^ (i£^re^ 
gentlemen, well kAownfor their iluil tfi-calf 
dilation. This occafioncd a farthKLtfi^iuy 
to m^i and the iiTue was> that the, plan be-i 



viii I n T ltfl43t U C T J O l|.: 

injg found to be infijfficicnt, the whole deiiga 
was laid afide. , . .. : 

: "About the fame time, fcveral oj^r; fbcie-^ 
tics were formed with the fame views; but 
all pn plans alike improper and infufHcnenf. 
FlhcliDg, therefore, that the public wanted 
Infomuattoa (»i this fbbjed, I was led to unr 
dertake this work ; imagining, that it might 
be foon finished, and that all I could fay 

mij^t be ^rpjught i|ito A very narTow com;* 
paft^ .fiu*in*thi»I hftveheen much tttiftikeri* 
A defign, which I at firfl: thought would 
give iittlc trouble, has carried me far into a 
ver^ mSk field of cmjmry ; and crtg agetb rae 
in mamrcalculattons thit have taken up' rnuch 
timfe iahalabwir. I fliall, however^ be fufif- 
fcieiitfyi^W«»ded fbr ttty 'Jabbur, : fhd6ld it 
|kv^e Ihe; ineans of f^reventing any part .of 
tHat'dtftseis, whieh is Hkqly to be h<^reaft;pr 

prbduCcdf by tHe focieties now fubSfting^ for 
ibc beiicfif *f vk^dOwig:-i— *I hav^ proved, thd 
tnadciquateftefs, of their plons^ by rrndtniabf e 
fa3^ andl* thathetnatiM demfOhftration ~* I 
liava, fdr Iher, girctn : an ^ acctxiftt of fofAe of 
%:e beft plans, that artftonfiftent with a ftrf- 
licient probability of^pfcrmaDCUcy and* fuc- 
'cers;--*^Sb6uldi therefore, any ofthofe i^^ 



tittle^ determine to feforiii thcmfelvcsj 6r 
(hould any inftitutions of the fame kind ^k 
hereafter eftabUflied, they will here find Hf- 

region and affiftahce (a). 

«»• *' .•■»',,"i 

(a) 1 h9v^ lately le^nt, tha« Mr. Gb^i^ln ptMffll^ 
o^ this work, and alfo Mr. Becieti Bookf<;Uc^ in the 
Strand, are bochmifiioncd to deliver in Loniotiy printed 
^iccouDts of the fcbeme' of a foeiety, ^ftabliflied five 
years ago it Amfierddm^ for granting annuities on.Aifidr 
vor(yp.-^«~I cannot fatisfy my Wn mind without intrb^- 
ducing here^ though an improper place, ^thc fixUowing^ 
remarks on this fcbeoie. 

Fromktlie fbi'ution of Quiftiohs I. and IV. in the Firil: 
Chapter of tbe following Work, It Kpay be gatherdiy ttot; 
(redtoning ihtereft at 34p^rY/0/. and ^he pi;obabiJ^tie| of 
life ^ they, aw in Tables 111. IV; and V. ih W^'Ap^ 
pendtjf) the value.of an anniiky of-rAt for ftfe^.tectertta^ 
joyed by a pcrfon aged 20, provided he furvives ai)Q(het * 
j)afon agad iA^ ^is 1/* i6i» 6di m one prefent payhi^ht 1' 
and i8x«6^. ii\ annual p|yni^t^, <i^niig^ tl|e fiUQorja&lC- 
lives : the firft payment to l>e made immediately. A^^ 
paymnfij r^bjtfe^e^ of tjo /ftriW^ entitles to an annuity ^ 

of isj^^{% ^M an W*«f P*.^^^^ pf MQ,;Z!Fff»^lban& 
annuity of 11^ florins ; and both | together, to an anniiitjt 
of iy^Jiorhi$y lithe annual payod;ntsafe to be made, nor 
during the Joint lives, ^ but during tfe^ whol? <^nM9aiM 
©f the diAmfmgie life, they will, togethcx with the^fingle^ 
payme;itve!»tiitie to an annniqr.of i44^hW. ^Butthid^^ 
ibciety promifo, f^ thefe payments^ an atiQ^uHy <|f rtfOt 
floriniy if the oldeft life fails in the nrft year after admif- 
fion ; 200 jf^ciV). if it iaUs in the id year) y^tifiiriin) if ' 
it fails in the third; 4Qo/l9r/ai,if jit, fails in the 4|jl|j ^"^ 
^00 florins J if it fails ih xhc fifth yeir, or at: any time af- 
terwards^ , If.i3,.ther>eftii^e, evident Itkat the icHem^ df * 
this fociety is, in this inftance, ;?fQ{sly defe^ve,' TbfiX^ 
are other kiftahceS in whi<;h it is even more defective > 
and the wboh^f it, like the fchemes of mpit of the Lon^ 
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In Qucftion VI. Chap. L a general mtf* 
Ithod is deicrlbed o( finding the values^ in 
^ngte^ztiA annual paymetits> of all life^annui-^ 
ties which arc to begin after a given term 
of years i andi in the 4th Section of the 2d 
.Cba|>tcrt the plans pf the focicties for grant* 
sttg fueh annuities are particularly cbnfidered^ 
and proved to be e;xtremely deficient* ^^^-th^ 
Indeed^ the general difpofition which has 
Ifttely ikewn itfelf to encourage thefe focieties, 
is a matter of the mofl: ferious concern^ and 
oughts I think* to be taken und^r the no^ 
thpc of the Lcgiflature* The leading perfons 
. anaongt th« pr^fmt members^ will , be 




ion focietieS) apP^^rs to hare been cantrlted by perfons 
* vAtCrhtA no priocipkfs to go upon. And Vet h ha^- lieeii 
much encouraged. Many have entered tnemrelves into' 
h from different parts of Europe ; tni the printed plan 
acquaints us^ that it is now in pofleflion of m annual in-< 
come of ^W^6K!ioJ{iirins. What difapporntment then niuft 
It in lime produce ? «**- - >It is provided by its rules, that 
the terMs 6f adtntffion fliaH become lefs and lefs advan-^ 
tageous, the longer it has fubfifted ; juft as if the value 
dtche annuities it promifes d<?pended) not on the proba- 
bilitief of life, and the improvement to be made of mo^^ 
ncy, but on the age pf the fociety.-— ^I have taken no-* 
tice of a fimilar abfurdity in the rules of our ovirit fdcic* 
, ties* But it is eafy to fee what is mtant by it. 

Mr. Cadell can procure from his ' correfpondcnts fit 
tl^lfndj any information for thbfe who may watit to* 
know more of this focicty. But indeed I ttiovid be forry 
to find it much enquired after in Loi^lyON^ 
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annuitants } and they fefc futc of being 
gainers: andthemareinfuffiment theicjieme 
is, on which a fociety is formed, the greater 
will be the gains of the fidl annuitants. * 
The fame principle, therefore, that has pro- 
duced and kept up other ^A^^, ba^^ ten- 
dency to prefenrc and promote thefe ; and. 
Tor this reafon, it is to be feared, that, in. the 
prcfent cafe, no arguments will be attended 
with any efFedl (i^). The confidefatioh, that' 
** the gain*made by fom6 in thefc focietics, 
** will be fo much plunder takeft frona 
" others,'^ ought immediately to engage all 
to Withdraw front them, who have any regard 
to juftice and humanity; but experience 
provfes, that this^argumcnt, when oppojfcd to 
private intercft, is apt to be too feeble inr its 
influence; : • 

It cannot be Taid with prccifion, how long 
theie focieties may Continue their payments 

, (^) This Jipprehenfion has he^ti verified by fad.— • At 
the beginniiv^ of laft winter a letter was publifbed to the 
Provident Soiutyj containing a clear proof of the iftfttf- 
ficiency of the plans.of all thefe fociectet. It wa^ at leaft 
to be expe^ed, that fiich a poblication would prevent th« 
^fe of hev^ focietfes. But'thiiwbs fo far ftotn befing the 
eSed, that,, foon afterwards, the Rational jf/tHMTtyi the 
Weftminjin: V}iion, .the,P«WiV Annuitant , and feveral other 
focieties fj^rung tj^, formed oh even wbrft plan^^And, 
indeed^ for fometime, all London feems to have been 
iig^ming, itfelf thto^alTdciatioQS of this kind. 

.' . i. 1 to 
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xii INTRODUCTION^. 

t;^94ed sncreafe^ and a great proportkm g£ 
yppi^ mfmbera^ may fupport thjem for a 
losi^r time than I can forefec But the 
Ipngi^r they are fupport(^ by fuch. means^ the 
more . oiifchief they mud oeca(ion,-~^> a 
tiadi^riQapt w^o ieUs cheaper than lie buys^ 
may be kf pt up many years by Vincfealu^ 
bodiaefs and credit ; but he will be all the 
-vr}\'^^^,<f^cumMiitmg di^refs; and. the lodger 

he gP^9 G^Aj ^^^ <AP^^ exteaiive ruin he wiU 
produce, at laiL 

• " • • • 

i|Q the. latter end o£ the firft Ch^ter, I 
havQ dated very particularly, the tnLetbod of 
cop^puting the values of qffurmces. on: livet 
and furyivorfliips^ in all cafes where no more 
thaa two lives are concerned : and/ in the 
3d jBjpTay^ I hav^ poioted out ft confiderable 
error, into which there is danger of falling m 
computing foaie of th^fe values^ The fo- 
cietics and offices for trait (a^iiig'bfifinefs in 
thi^.way, are very ^ifefuli and it is neceiTary 
that thejrfliotild^b upon the beft pViftciples^ 
and pofibfs all the iolbroiatidn that can be 
given them. * 

But there is no part w this work in' which 

thtf publid h fy mudi c6ncerned^ as the ,%i 

: > V. Chapter^ 



INTILO DUCT ION, xiii 

Chapter'/ It ^111 6e there proved, ttat bad 
tb&^ fiims A imkd for pubfid ibr vices fincet ilvi 
ftEVoxJoariMfT, been much greater than tfee/ 
liavc beeif, the incrcafe of the public ^letdl 
tD their; prefeat ilate might liave 4)e^ni pre^ 
V36iued4i»ith6 f^efi: manno', and at a tri^n^ 
iesrpei3ee« ^snethpd^ Iikewife« of redutinig 
witfaih duebottndif theie debts, heavy a^ tbej^ 
now aarcy vrill be pr<>pofed*^—^ All competent 
jcM^ei will^ I believe, fee, that this qi^thodj 
beiQg ibmided on the tnofl perfect inr)provis<» 
nifiot tbat^c«nbeniadeof money, is the 11)08; 
expedttiqus and effe^u^l that tbe natures^ of 
tbing$ admit oft ^Jor, in my opinion, if ther 
nition ie'iiot yet too near thfe /imit of its re- 
fdtiraes^ irati^ there be any good xeafon agaffrU^ 
^^Itryin^ 1% mtQ ejcecuti<«^k*^-^— It.' ii^ tveU 
^iKMrn, ta what prodigioea lMms> tiicHiey; 
improved, for fome time at cBmpound irifvrefi^ 
vm^ increirfe (/j^).^ A ftatt, if there is no miA 
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(a) Ag penny y to improved from 6iir'SaviQur*5 tlrth, a6 
todp«l>}« i^lf every 14 jtia^y or, vrtlitfi is he^fly Atf 
tdxaf, put out 4to 5 piT ^ij^^ coo^fpufid iQtereft at qhx^ 
Sarlour^s birtb, wouidi t>y this time,* have increafecT to 
iBpfeiiiM^^ttri^ii' would be centiined in tso ilMltfOA» 
pf globesy each equal to th^ iPflfib i|i, oj^nitu^c, aif^ :)U 
folia gold. A\fifitlingy put out ' tp 6^ per cent c^ompounq ' 
int#i!«ft^ WQuM, 111 the Tame '.(ila«, ba^e ibercifdd tol^ 

} greater futn in gold than the viholt fokir ^em couUJ)^. 
uppofing it a fphere equal in diameter to the diameter or 
Saiurn*s ^c^bitn >^n4iCbe jearli.1 ittD» fuok a rpbtfio j 4ii /^T 
^ fauarc (wt^ or ^ «ri?r/i? page, to the wjiole ftirfacc of. 

application 
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a{>p7igation of momyi touft nece^irHy rmht 
fhi^ impfovehfient of any farings, which can 
feef applied to the payment of its debt$. Il 
jieed never, therefore, be under any difiicul«<» 
ties; for, with the Jmalle/i favings, it may, in 
ia little time as iis intere(l*can tieqmre, pay 

off the largefi debts. >« Several^ of the oh-^ 

fet^ations I have made on this^'fubjedj have 
not, perhaps> been dtily cohfidefcd* Coutd 
they engage the attention of the managers 
of bur public affairs, they^ might, I think, 
be of fome fcrvice.' ' But this, 1 am a&aid» 
I muft not expeft. I have, however, in fome 
(legi^, fatisfied my own: mindj * and I Jhalt 
always r€St& with plefffurtf, Uhatt, I hiTe^M 
l5bi$ inftance endeavoured to contcy, tO'4bc 
pnblic, an information which is^^of parbcjtilar 
idiportince to it; ' • ' • ^ • 

In thcj^rfi Eflay I have made many cAfei>» 
vations on the expedatjons of lives, thp per- 
nicious influence of great tpwns on healthy 
and manners, and population ; the incrcafe of 
mankind $ and other fubjedts in the doiftrin^ 
of Annuities and Political Arithmctick.— — ^ 
In the Laft Eflay. I have ftatcd carefully tho 
proper method of forming Tables of the pro* 
bfabilities of human life^ from given obferva- 

' . ' tionsi 
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tioM : And« ia the ^ppm4i^$ beiides feveral 
new Tables^ I have thought it neceflary to 
l^ve Mr. Spu^fin^^ .Tab][«s jc^ tb^ . yajues and 
ekpedtxtions of London lives i and" all the 
f>f^er Tabln tviw^bcaa b^ wonted it>^ tl^ 
|>erura} ^f this work. «--**^I have alib^ .|n :the 
]/ipj>endioc, ^h^en the Demonftratipn^ of the 
Ai^iwcr^ ta^he J^jcg/^WOT in Chap* l#, ^ 1M(9 
pemonfbations I.^ve cboleil to kefip Out of 
itght in tbcvbody of the work-in or4er ,to 
iuroid dilbcnif aging fucb . r^^der^ as m^y }^ 
^acquainted /v^h imathfimaticj;.. ^ 

', V|>OA the Wihok*. A :jgrcat part cif thi$ 
trork is> | belie ve» neti^; .^fl | ^^isOr^ia ^^of^f 
alfoy that it will be found to contain fome 
impMvements !n tHofe branches of philpiQ^ 
pfaical enquir/i which are the fubje^s of it« 
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Tuhltjhei hy the Ja$ne Author 9 

% A Rc^c^ ^ ^^ principal Qoeftions atij 
jtV Difficulties in Morals. Particularly^ 
thde relating to the Qri^inal of our Ideas of Vir-* 
tue» its Nature, Foundation, Reference to the 
Deity, Obligation, Subjeft-matter> and Sandions, 
The Second £dition correded. ^ ; 
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II. Four Dissertations.— —L On Pro vi- 
©BMCE.— -II. On Prayer.-^-— lit On theRea« 
fons for exi>ed;ing^ tteit virtuous Men (hall men 
after Death in a State of Happineft. — IV. Oo 
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Sluefiions relating to Schemes for grant* 
ing Reverfionaf y ^nnuitks^ and th^ 
Values of Affurances on Lives* ' 

* ' ' ' . - 

Q^ E 8 T 1 O H I* 

. • • • ' > 

'j^J^f^^O*! Set of married men enter into a 
''* A*« " fociety for fecUring anftuitics to 
5 ** their widows* What fum of 
k])>)3^J^<fjflf *' »ioney> in a fingle prefeot pay-» 

*^ ment, ought every member to 
** contribute^ in order to entitle his widow 
•• to an annuity of 30/. per ann. for her life, 
^^ eftimating intereft at 4/<?r r^;74f'* 

Answer* 

It is evident* that the value of fudb art ex* 
pc€lation is different, according to the diffe- 
fent ages of the purchafers, and the propor- 
tion of the age of the wife to that of the 
hulband. Let us then fuppofe, that every 
pcrfon in fuch a fociety is of the fame age 
with his wife, and that one with another all 
the members when they enter may be reck- 

B oned 
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oh^4 40 yel(^ of age j^^ as oiapy cnte^ipgr above 

this age aS below it. It has b^^^n d^oxgaftrat- 



edby Mfi U^ Moivre ajad Mr. *S{>;5f/>(&«,, that 
" the value of ah annuity on the joint corir 
*\ tinuOnce of any two lives, fubfraitccl from 
*** the value of an a»nu^<y on the life in ex- 
^^pedtation,*^' gives the trueprefeht value of 
Ml annuity 00 what may hap'peq to remain of 
the lattefr of the twoiiv'es after the other. 
* Ih'thfe prefent cafe, the value of an annuity 
to be.eryoyed during t\i^jf9mt contmumce of 
two lives, each [a) 40, Qj) is^ 9.&26> accord- 
ing 

(a) See Table VII. Appendix. 

{h) The values of joint lives and rcvcrfiojiaii a^dMuccd 
fr6m the Breflaw obfervations, are not giveivlh any part 
of this work from VLv.De Moivre^ rules in his treatife on 
amiuitieis on ihresr. For thefe rules ar©; a^proJfrimatiorts^ 
which give refults fo far from the truth, as to be, not 
only ufelefs, but dangerous. In the fecond cfl&yrin the Ap- 
pendix,' a partfcuhtr accdunt of thi^ wiH b^ given, and 
alfb of the nr.6thod in which thefe values ttiSft beeil cal- 
culated. 

Mif* De Moivre has c^fculateo the values of Jingle lives, 
on the fuppofirion of an equal decrement ofliftihro' all its 
ftages till the age of 86, which he confidered as the ut- 
moft probabk extent of life. Thus i let there be 56 per- 
fons alivieat 30 years of age. his fuppofed that one will. 
die every year till J in 56 year^, they ^iir:be a|| dead. 
The fame will happen to 46 at 40, in 4^ ye?rs. To 36 
at 50» irt 36 years, *artd fo on f6t ilf dthcT ages.' The 
nuoihet of ytars which a giv^n-life warit^'o^ 86, h^ tiAh 
i^mm^litnent ofthat life. Fifty -fiXy.therefbiFe, k ih^jtm^. 
fihmint of 305 46 of 40, and 36 of 50. 

^^his'hypothefis esrfeS'Very macVthe febottr 0^caIcllTa- 
ting the values of lives ; turd it isfo conforn»abfc*t6Dr, 

Halley's table of obfervatipns». that fikeir&isr Uitk 4>r n* rea- 
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ing to the pfobabilitierof life ih. the T^bte pt 
ObfervationsTormed by Or. Ba/Iey, from the 
bills o^mortalify of Brejlhw in SsI^Jiai\ thd 
Value of a fingle life. 40 years df agej as givcii 
fcy Mi^. J^eMoiVre^ agreeably to the fame^Ta-^ 
blCjt is 13-10 (a)} arid the fbrnier fubtfadcd 
from the latter, leaves 3.3^^ or the triie num* 
ber of years porchafe, whicb ought to be 
paid for aay given annuity^ to bt eiijoycd.by a 

foD fot^ifiittgui&inje bettireen the values of lives 2(» de^ 
duced from this Table^ arid the fanie values deduced from 
the bypothefis. 

In ordf r to aVoid putting ilk reader to trouble, I baird 
given this table at, the end of tb<s wxi^rk. And I htiie alfa 
given two other tables v/Hichl have formed Ycoiti the billi 
t)f mqrtatvty «t Notthdmptdn and Normdj. Thcfe lift 
tablctxanfwer more nearly to tAr^ Ds Adainjr/shjpeiihtfii 
than €iif h Di, H^ef% t^t^ ; 9nd the di^eievice bftt^'^eeri 
the y^luf^oi/mgk ^ndjclnt live$ by the hfpeth^sj ahd the 
- iame valuer fpompiiced ftriftly from the tables^ is gene- 
rally l«fs in tbefe tables than in Df, H^f^f as will h^ 
(hevvA' in tJNe !bi& E^y. When, therefore^ in the cmrU 
t>f this wp^k tbc.yaiu«;sL<?f i/^irandjtV/w/ Jives arc men- 
tioned, as given agreeably to Dr. HalUy*i table, it muft ht 
iinderftoodj t^iat they are taken from Tables V li anft* VIL 
in ti)e AppeatHX)< ahd^given m ftcitSbdgrceflnent onl^ to the 
by^thejk ; ^ni}.tha( for thi^ reafon^ jthey are in reality ftili 
iTiore conforiti^ble to the Njorthamfton itnd Norwitb tables. 

The inhabitants of London^ a$ is well known, not liv- 
ing b lon^aa the refiof maciUnd^ the values oifrngh-AtxA 
joint livqsi ttv^K^ i|re ^i^fid^rably leffi cha9 in. any other 
place where. pbrervations have been kept.- Whchevcri 
therefore,, i }^^,y^.\i7^i Lmdon Uvesinvieiw^ \ btye gii^eti 
particular fiptice of it^ an4 tajcen tbeir values from Mr. 
Simp/on^ who has c«)ca]a;e<^ thejrti with itiuch accuracy 
horn .tie LetiJiri tables of obferviition. See Tafcks Hi 
wiXh,. ... 

^ ' («) 'See Table VI. Appendix; 

B z pttCotk 



' ' ^mfii<mi amcerning 

> years .ofcBgo, provided he lurrive* 

)erfon'of the Tame age, intereft being 

aE 4- per cent,' per annum. I'Thc an- 

i^efore, proppfcd in this Queftioft 

"Ifiie prefent value of it is 30 niul- 

^4-57» or 101/. zs. 

,j. by caicuTatrDg from Mr, Simon's Tables' 

*"*": ,(d), formed Jrom the bills of mortality o£ 

/ ''JLondon^ihh value comes out 102/. 

The difference in the value of the rcvcrfion 

will be inconGderable, whether the common 

•■ *ttge is taken a few years more or lefs than 40. 

, ■ Thus married men of 30 ought not, accord- 

r J ing to Dr. HaUey's Table, to give two fifths 

o> A year's purcnafe more, for any given rc- 

vtfrfionary annuity for their wives, than raar- 

riea men of 50, provided they arc of the fame 

ages with theirywives ; and one quarter more, 

-■ according to Mr. Simpfon's Table. If the 

wives are younger ( as is generally the cafe ) 

there will indeed be a confide'rable differencej 

for the value now determined would be 120/. 

accord^g to the Brejlaw Obfervations, fup- 

poring_;thc two lives to be 40 and 33, or 

that wives are one with another feven years 

■ ^^-younger «han theit-hufbands; and 118/. 10^. 

' according to the Jjmdon Obfervations. 

'' {a) See Ji^leX. -and XI.- Appendix. 



Qu ES- 



r 






Reverfionary jiimuitiei^ &C/> 



I 



QjJEST'IO^f. 

♦* Supposing fuch a focicty as that defcrib- 
^ ed in the preceding Queftion, to be iimit- 
•* ted to a certain number of members, and 
^* conftantly kept up to that number, by the 
♦* admiiHon of new members as old ones are 
^* loft/in confequence of their own deatHs, 
** land the deaths of their wives : What Is the 
•* number of annuitants which^ in fome'time 
^ after its eftabh'ihmeat, will come to be 
^* pnllantly upon it? 

An&wer. 

4 

Since every marriage produces ^rthcr a 
Hyidow or widower ; and fince all marriages 
taken together would produce as many wid=^ 
cws as widowers, were every man and his 
vifc of the fame age, and the chance eqttaj 
which (hall die firft^ it is evident, that the 
number of widows that have ever exifted in 
the worjd.would^ in this cafe, be equal to 
i)alf the niimber of marriages. And what 
would; take pi^ce in the worid muft aifo, on 
the fame fuppofitions, take place in tliis fo- 
ciety, ^ In other words ; every QtJ^er per- 
•fon in fuch a fociety leaving a widow, there 
muft arife from it a .number of widows equaj 
.to half its own number.-^ But this does not 
determine what number^ all living at one and 
<he famie time^ the fociety may eypedt vrill 

fi '2 come 
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conic to be cpnftantly ijpon it. foyjf^wry 
widow lived no #n?>ri^ thc<fi aytar, the focicty 
ivQu][d tfl^vcf hsLve ^i^c annuitants itfoa it 
tb^n fipr^e.on jp a ytiar.,. And on, thp *^a» 
trary, if none pver die^i^fhe number qfaa-r 
Duitants wqu14 go on increaijng for pyer.-r* 
'Tis, therefore, neceifary^ in ordef to anfw«r 
the pfcfent enquiry, t^ determine how long 
the dnrctio^ Qi Jurvi%)c^rjhip betwef:p pcrfpns 
pf eiquaJ age$ yfiXX b^^ compared with the dur 
Ration Qi marriage. And the truth hf lh^ 
fuppofing the probabilities of life to.decreai^j 
uniformly {a)^ the former is equal to the 
Jatter; and gonfcquently, $hat th§ nqmbcr 
^ijurvivon^ or (which is the fame fuppo* 
|ing no ,fecond marriages) pf wid^^^ m^ "^idr 
f ^le^rf >aliye together, .whjph will ar^etfrowt 
any, given- ict of fuch marriages iCPBftantJy 
]cjept up, will be equal, to thie whole npinr 
.ber of iparriages ; or half Qi thepn. j(;th4^nun3/- 
bef ^i wi4<?w5 \n particular) eq^al \p b^ 

(^y That Js, fuppofing ^hat out of any given number 
^Tiv^e -at any age the fame htjmber will die*ey«fy year 'till 
siU are d<racfi See the preceding notew Tiiit on'tbis hyr 
jxnhdi?^ the, duration of furvivorlhip is«au.^) jq the du* 
ration of marriage, v^hen the ages arc equal ; or, in other 
word.t, that the expeSHstion of t^yojoipt lives, the age^ 
liielng equ^]^ is thk hint ilrtth the ioipeHMm of Airt Ivor- 
Ihip, rrhay be IparfH.frprt:^ t^jc i8tb and ap4jb ^pf^tm%i;^ 
Mr. tje jMoivresixt2iX\k on annuities j ^nd a demonftra- 
lionofir, to^^ther wit1j a.i>arTiculaf explaiYat*ci8 t>fthi^ 
fubjec^, may be fdiind at the beginning of the firft Eflay, 
4<i.v^)iic)i I fTvuftbcgtfae reiuier to tnro; if :h« \% at an}r 
4i4ii iiboiit the fiiUMQcaaiHg^ol wha^t if t^eie^ ikkj. 

.. . g the 



*rA • 



Ptevtf-^inBy^ Amuitxety &c. 7 

tlic tidmber of marria^ik.^— Now, it app'iars 
thirt the decrejife in the prbbabititieS-df life, 
Ife ih fa€t rtearly unifbfih, AccorditSg to tlii 
Brefif.^^ the Nahbamm and Na^mch-Ti^ 
fcltfs bf Obfervatbrt, Wttioft the farnt hUm-^ 
i5trs( dfe every yejir frotrt -20' years of agd -to 
27 {4).' ^ After this, irideed, fewer die,- arid 
rh'e rate bf ' decVtafe ih th'e pt-obabilitles' of 
life is i-etarSed. But this deviation frotri the 
liypothefis i^ incOi^ffderable; and its efffe<5l, 
Jh ;the prtffertt calt, is to render the duratioii 
«f furvivorfhip lon^^r than it would other- 
Hvife ^. According to the Lofidon Tabk of 
Obferv&tittrfs, the nuihbers dying every yeai: 
bc^in t6 grow left at 50 years of age ; and 
fi-btti h6nce to extremfe old age, there is i 
rettftant retardation in the dccreafe of ihfe 
probabitilies of life {$). Upon the whole, 
thereforei' it appears in anfwer to the/pre^- 
fesfit Queftion, that ^* according to the tbu€ 
"^^ foriherT.abks of Obfctrvations, and fiippo* 
•**firig uo widows to marry, thc^^ufhber 
••* ^hquired after M f$mewhat greater i^zn 
** half the ft umber of thefociety; but, ac^ 
*♦ cot-dirtg* to the l^ortdoft tabte, a goad' deiii 
*' greater:" 

It rBuft be carefully retncmbered, that this 
has been determined on the ftippofitioni that 

. . J ,.-..■ ■ . . , 

fa) SetT^lrtlll. IV. and V. Apbcndijt; • 

••.'.., , - » . - ., .., e - . .. , t . 1 '. 

' ih\ The re«rpn «f thi^ dtfisrenoe between %he Lmdm 
imd ttther >Xabk3»: will 1» giyca at the «ad of itfaBiounb 

B 4. hu&aads 



I 



$ ^^^ejlions concfrmng 

huflmnds and their wives :are. x)i .o|aal itgcs^ 
an^' th^t In this cafe it becomes an equal 
cl»ftt:A, which fhall die firft. In reality nei- 
ther: of : thefe fuppofitions isjuft* HuuKinds 
in geiieral are older tban their wives; amd» in 
equ^lages, the mojrtaUty of males has beea 
found to be greater than the mortality of fc* 
raa^es* ' For both thefe reafons, it is much 
morejhiin an equal chance that the huiband 
will- die before bis wife, or that the womaa 
iball be the furVivor of a marriage, and not 
the^ man. This will, increaie confidcrably^ 
•the duration of furvivorfhip oh thccpart m: 
the woman, and confequcntly the. .number 
enquired after in this Queftion. .The mar-** 
riage of widows will alfo diminifh this nuto-^.: 
bef, and the operation of thefe caufea wiU . 
' be different in different fituations. ]Bu,t it is ; 
by.no means to bc.expeded (in the fituation- 
of the focieties I have in view) that the di^ 
minution from the latter caufe will be con-r 
iiderable enough, to overbalance the operat- 
tion of all the other caufes which have been 
•mentioned, and reduce the . number under 
confideration fo low, as half the number of 
marringes (/i), 

. ,. -Scholium, 

in London it appears^ that there is a re* 
tardation of the dccreafe in the, probabilities; 

^ [a) \\ will be obferyed hereafter, that this obfervatioa 
h;is been found to be true ip hiX* 
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of life, which renders :tfae duration of fonrU 
vorfliip between two lives of equal agdi, con-- 
fiderably longer than their jbint continuance* 
it feems worth obferving, that this is the 
reafon whv, though the probabilities of life, 
and therefore the values of fing^e and joint 
lives, are lefs in London xh^n in-other places, 
yet the values of revcrfions depending on fur- 
vivorfliips/ are in fome cafes greater there. 
It is proper to add, that this likewife is the 
reafon why, in calculating the values of joint 
lives and revcrfions, the prefent value of an 
aiinuity payable yearly to the furvivor of two 
equal lives, may come out equal to, or even 
greater than, the prefent value of a like an- 
nuity for the joint lives. As an annuity, du- 
Ting fuch lurvivbrfhip, will probably not be^ 
come, payable for fome years, and therefore 
the moneys given for it will have time to ac- 
cumulate, it is manifeft, that the value of it 
could never be equal to the value of an an- 
nuity on the joint lives^ the payment of 
which begins immediately, were not the ob^ 
fcrvation now made* true, 

QjJ E S T I O N IIL 

*^ Such a fociety as that defcrlbed in the 
^^ preceding C^eftions being fuppofed ; in 
'^ what time Will the number of annuitants 

*f ppon Jf^cctoie to a ma^iimumV 

AnS' 



10 ■ ^efiiims convernmg -■ 
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.. In order to b^ morq-cleax: iB^ajn^Wering thm 
f^%onp,i ^illfirft,fuppofe.th?. fi^iel^. to 
i^Wprehead^ ijTJt/rofntJtsi'firft elji^bli^Qic^^ 
^ tnre oiardocd pcribn^ f^^^^ ^^S^f^ ^^7 ^.^^ 
f^.couxury» wher^ ,^lj^e nua^ber of people f:oo#- 
t);pjuc couilantlj; tU^ f^me. . In ^t^is cafe, tbf 
jv|M4f cc^kdiye .body of m(?(nb^r« m\\ be^ 
tjbcir grekt^ft age^ at the time of; th^ ^ilablii^ 
^cut Qi tbe Ibciety ,; and t^f. -i^utiib^i? c^ 
^rpea^ber?^ tiJSgjethcr with, tbc piw^r af ,j^ 
jdows kft every ycati wi\\^ ^mng\9^^«yfV 
with another, admk of noiapreafe oc 4*^H- 
iiution. .The number of widows id Ufa tQ^ 
^etbcr, derived from any., giyen,.!?^ 
ing on a.fociety ^ every year, 4ViU ^ie^e .oooj- 
tiaually, 'till a$ ^any die off'.^s^arc.ad^c^ 
/every year; that is, 'till they <;oi|(je Jp difn^ 
jk$ hA aa ppfiible* But they pMj^q^ ,d\t p^ 
■j^ ^fiS^ as poijible^t 'tiU the .wijqji? >palle^iYf 
Mjf of widow? are at their ijW^eft fgei: 9h 
^tiil there is among t^em the grfs^teilr f)UH9li><|' 
jpoiSible of the oldeft widows j and, therefore, 
i>ot 'till t here Jb as .been, time,fi^ an acqe^on 
to the oldeft widows, from the youpgcft part 
j(pf tb^:jv^4)Wj^.thajt. cQme oh,aj»p^ v 

, .^ Lpt. usi jgs^r t^ /ake jof greater prcd^oR? 

4ivldie the whole medium of widows that 
pome on evei^j-yeari, into diffei^ril: piaffes ^i> 
fording to their difFerent ages, :^jxd fuppofc 
fgpip to be left at r$ years Oi age, fome at 46, 
- • • feme 



IBane at 36, tnd feme ait 26; The widours* 
<eonfl:antly in life together^ derived from the 
iirdclafs, will xocne to their greeted s^^ 
jitnd tp\ i maximum f iti 30 ytars^ fuppoftng 
with Mr.' Dt Mororii 86 to i>e thrt utmoft 
jMterit oiilfiJ ; ThcTatne tHH'happcti to the 
Ibdonddaft in 40 year^^ iiid to thetthird in 
- 50 years '(0), 3«t the Whofe^body, cotnpofi 
ibd^Df thtieclafTes^ will not co&ie to k itmch 
pndn, ^ttil the fattm happens to the fbuhb <S^ 
ybmi^ftdals) th» is, hot'dit the «Bd*'of 
iSo years; * After this, the iffiiib df the fodcty 
ii^ili becoine fimm<iry^ and tbe number of 
ftimiiitafits aponr H of dl ap^es nvil)^ keep ali» 
"Vt^ays rttvly the ikme; - " 



« » /• 



Sttdi iiB the anf wo* to this Qgefticki, fopi 
pofing SI 'focfety tolMgin 'widr its complete 
9iamber 6f ^taembersi cotififttng 6f married 

£er£>n$ of alleges, in the i2ime proportions to 
ne ahothiif^ mxtki the proportioiis in wbieK 
thtey exfft in *tfae i)W)rld;-*— *-^lF4t begins Y»ttt 
4«s cottkpte te tiomber of mett^bers; but at thij 
(ataie time 'adtaits none abovfc a particiilar 
^ge :' If,' for iniJanc*; ft begim with 66% 
irifcmbeirs ttUnnddr 50^ and afterwatds lirtiits 
Itfelf tt> this number^ atid kteps it tip by ad- 
mittipg ^eiy year, at all ages betw^n ^6 
'#nd 50^ neHv «>*nabers ia(s old biits drop off j 

tlie'numb«rs alive at -thc^nd x>f ^hy/paffvciUai' number, oF 
yitejw ix)ay be ycry eafily determ!j(ncdV 

in 



1£ S(ue/Uom conctrmng 

in this cafe, the period neceflary to btingjol^ 
the maximum of arinuitant^ will be juft dou-^ 
blcdt For, in the firft place, the whole col- 
Icilivc body of members will be 60 years in 
getting to their greateft age, as may ealily * 
appear from what has been juft fkid. The 
annual medium of widows, therefore, that 
will come on the fociety.will increafe con- 
tinually for 60 years ; it being evident, that 
the older any fet of married men are,' taken 
one with another, the .fatter they will leave 
i;irkiow6^ And after this annual medium is 
increafed to a maxmum% 60 yirars more will 
-luL neceiTary to bring to a maximum the nuip* 
bw in life togetheri derived from fuch zjixed 
annual medium conftantly coming oq..— ^If 
iijdb a focicty is any number of years in gain- 
ing its maximum Qf members, the time ne«^ 
cefTary to bring on the maximum of annuitants 
will be ftill further prolonged, and will be 
equal to twice 60 years with that number of 
years added--^Moft of the Societies for grant- 
ing annuities to * widows are of this kind r' 
and, therefore, fuppoiing them to gain their 
complete number of members in ten years* 
;and for ever afterwards to preferve it, the 
number of annuitants upon them: will go on 
increafing for 130 years.-^It is proper^ how^i* 
ever,- to be remembered, that the increafe 
will be quicker at firft, and afterwai'ds flower > 
ahd that, wilhirf »o or 30 years of *the tv4 

of 
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of this |ci:m^(it will be fo flow as Tcarccl;^ ta ^ 
be feniible,, thqugh ftill real. . v : ^ 

• All wjhb will beftow due attention 6n ln|i; 
fqbjcd muft .fee thefe decifions to be ju(l ; 
aod a demonftration of them might be given^^ 
in a form ijaore ftri^Sly matheipatical, werd 
it ncccl&ry. 

QjJ EST I o N JV. : 

*^ Suppofc the members of fu^b a fomety - 
^^ as that defcribed in the preceding QueHri- 
" 'ons, to chufe making annual payments during 
** the continuance of marriage ^ in lieu of the' 
*• funi which the reverfionary annuity for' 
*• their widows is worth in* j>r^«/ mSn^.: 
" What ought thefe ^^;^;/i^^/^^«^«^j to bjB, 
** eftitaating intcreft at /^ per cent? '^ 



Answer* 



This will, be eafily determined, by fipding 
what annual payn^ents^ during two joint lives 
of given age^ are equivalent to the value of 
the ire ver0onary an nu i ty in prefefit money,, -r- 
Sjipppie,, as in Qi^ftion L the two joint lives 
tobeeach409 and the reverfionary annuity 
50/, per ^npurn. An annual payment during 
the continijance of two fuch lives is worth, 
acqprding to Dr. Halley'% Table of Obfcrya* 
tiQns, 9.8a {a) years purchafc*; The annual 

{a) Sec Tabic VII. 

payment 
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payment then ought to be fucli as beiflg toul* 
tiplied by 9,82, will produce (a) Aioi,i, th* 
©tefent valttc of the annuity in one payment 
p^ Qgefticn L Divide. then Lioi^i by 
9«82^ and tho r ^otunt, * oc /,io«3 will b# 
U10 itni^er. ♦r-r-* This is very nearly the aa-t 
nual payment of all the members at.m aire** 
rage, fuppofing equal numbers to offer them- 
felves for admiflion of every age betv^reen 30 
and 50. As much as fome §;ive.lefs, jQt|\ers 
dught.'to give more, according to their ex- 
cefe'Ofage. Thus, the annual payqaent of 
af tiiarried perfbn, 30 yeafs of age, ought tp 
be7. Q.jg J aiid of a perfon 50 years of agsf 
/li.j3.~— If the values of joint lives an4 of* 
the reveffionary annuity are taken agreesiblx 
to^hi London Table of Obfervations, tf^cli? 
annual payrtieflts'^ill be, for 30 years of agtf 

{b), /.1 0.9,-— for 40^ Ai.2.5,r-f^^io* ^-H-S- 

If 

■ V '' '' r " ■ • • • 

"i {a) Parti^ithr notice thouW ht taken of (!ie rtiefbod 
0f HQtaticm here ii%i^ \ bec«iife^ Tt "vrill.^^ carried thrDiieV 
H>c wbol^ of thi5 wprk.--— The figures on tfc9 fi^t 
liand pfthp full-pointy fignifAf the cjcpipal parU.f£iA 
Thusf^j' /, lO.i.t,' IS /.idi and the ;Qth of i7. pr //idi 
and ix.-«-^*-7.9.39. Is 7.9^, and j^. hundredths of ilot 
K^'-fts^tvoi^^'^'-^htx.'i'iji^ Lit<i and 33 Kundrcdtfcf 
erf 1/. or f *i : 6i, : 7^/.-- — r- In genera!^ i; ^i^uW be 
iwiemljcred, that i (hiliings allowed for eve/-]r un^tja 
llie*firft place of dcchnaJs, and two-pence haff-pehny M 
«v«4y ftnit in' the fecond pf^ce of decimals, will glve^ 
Ji^Arly enough, the valUe of the decimal part of, f^vcry 
/uch expreffiori. - ' ' , 

(i) The vaJue of two joiftt Uves of 30, taken froh)T»* 
ile XI«^i$ 9'.6. This fubtradled from the value of the 
Kf^ m expi^tion^ or from 13.1, by Table X. giy^es 3.5V 



r 

\ 
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Reve/j^Ji^ Jlfi^iftf^^ tec. %^ 

If either X\it' rate of .inttrcft^ is foppo&d 
lowePx or wives are fupppfed younger* tjwa 
their bufbands, the annud payments wiljt^ 

* increafed. But there is no occafiop for p^icitr. 
ing Qut particularly the difference. It maip 
be cafily Found in any/cafci'by the flirefaipns. 
how given. Thjere is, However^ one ohifrr- 
vatiori wl\ioh ought tp be l^ere carefully..^-* 
tended toi-~This ruethofj of calculation fupr. 
po/es, that ttie firft an nual' payment is ^ pot 

. to be made 'till the end oF*4.year.^ If it is !ta 
be 'made immediately^ the value qf tbe/jpiht 
lives will be increafed one year's purchafe j 
and, therefore, in order to . find in this cafe 
the annual payments required,, the, valup^r ia 
prcfent money found by Queft. I, ^muifc.pc 
clivided by the value of the joint livq^..ip- 
creafed by unity, and, in, this vvay^ the pre- 
ceding values "at ^per ctnU accorqiog to the^ 
^reJU'm Obferv^tions, wilt be, fcuin^ to b^ 
7. 8 . 6a W, 9. 3 5-r/* \ 0^07 .-T-^ccprding ta, the 
iiOndon Obfervations,. U i o,-r/. j i 4^-^/. ^%^/j 
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Ihe^umber of ycawpurcbafe wTucTi an annuity for aliftf 
^f 30 yeawi of age, afar anotbei' fife of the f»me irge, li 

Erth. TJris remiinder, multiplhrd ^y 30J giyte-ios/l^ 
value in ^ fifiglf payment^ ("f P^.&>^ ^ '^^i^Q^Viy 
annuity to'be^/! An<) to^A ^iV^^dl by. 9.6f g^v/:i| 
iio.9, the 'value of the fame aanuityin aoQual payments^ 
4urtng the joint continuance of th« t^ lives, 'accarififig 
to the l^dikn obr^r^(iops.-«3y:£icnilar op^rat'mw.iditlii^ 
<^ther. valuer a^ore given \3as^^ bc^ea founds. : 










16 ^^ions concerning 

- . QjJESTION V* 

•♦•A fociety may chufe to make abate- 
♦* trwrnts in thefe annual payments, and to re- ^ 
quire the remainder of the value of the 
reveffiofiary annuity to be given, in fines 
ot premiums at the time of admiflion. It 
may, for inftancc, chufe to fix the annual 
payments of all the members to 5 guineas. 
^* What, in this cafe, would be the premiuni 
** due at admiflion^ the annuity . being fup- 
*^ pofed 3o7, per annum p and intercft bein^ 
« at /^ per cent f 

An s W£R« 

From the whole prefent value of the an- 
nuity In one payment, fubtradt ihc value of 
5 guineas per annum, during the joint lives i 
and the remainder will be the anfwch' 

Suppoiing the joint lives both 40, the 
whole prefent value of the annuity in one 
payment is, according to the BreJUsm Obfer- 
vations, /.loi.i, by Queft. I.— The value of 
5 guineas per annum^ or of 7.5.25 per mmum^ 
during tvyo fuch joint lives^ is L^.z^, multi* 
plied by the value of the joint lives 1 that i$i 
5.25^ multiplied by 9.82, x>r /.5i;555 and 
this iub trailed from /• i o i . i , gives /. 49 • 5» 
the anfwer required for two lives at the age 
of 4Q.«-— The anfwer found in the ikme way 
for two lives whofe common age k 30^ is 
/. 4d.5,7-and for.two lives at 50, 50Z 

Accord- 



RfVerfionary AnnuttieJt &c* if 

. According to ihpLondm Obfervjatioits, tbefe 
Values arc, for two liv€$ ^t 30^ /.54.6« — At 
*/-59*4--^At 50, /.63-3i ^ - 

If the firft of the annual payments ]$4d ba 
loiade iniioiediatelyi the Crae anfwer will, in 
every inftance) be the values found in the 
manner no>y diredtedi diminifhed by the a«« 
nual payment J or, in the prefent cafe, 5 
guineas lefs than the values fpecified. 

The values, in premiums and annual fay-* 
pentSf oijsiy other reverfionary annuity, will 
be as ipuch greater pr lefs x}[k^n theie,. as tho 
f nnuity itfelf is greater or lefa* 

' *• A per^n'35 yej^rs of age wants fo buy 

ff an-anndtyi for what*may happen to rc- 

^^ mam df his life after 50 yearrS of age, 

•* What is the value of fucfa an annuity la 

,** reoify ff$(>nejff and alfo in iinnual payments^ 

!^ <'tS(U fa^ atfainsto the faid age ; that is, in 

^ anmiat payments for 1 5 years, fUbjeft/ in 

*< thie mean time to failure, ihould his life 
^•. fail?'' / -*• 
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TJi^j prcfent value of fueh an annuity is 
|he prejvU value of a life at 50, In money to 
W peceived i 5 years hence, and the payment 
.of wjn$|i depends on the contingency of the 
.continuance of the given life 15 years. That 
isi it i&,«qual to the value of-a iifs at 50^ 

C mulci^ 



! 
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multtplied by^the jffeTent valoe of i/. td be 
received , at the jsnd of 1 5 years,* and alfo by 
the probability th>t thfe givc» life will con- 

tintw foJcwig.*— A Ufe a* 50V accprdii^g to 
Mn Dk Mwon"^ valuation of lives, and reck- 
ooirig inftcreft at 4 p& cent, > is worth X J .3 4 
ycari purcbafe. The prefent value of i /. 
to be received at the end of -15 years, is, by 
Table I, 0.555^. ' And the probability that 
a life Tat 3 5., • will continue 1 5 years, is, ac- 
cording to the Brejlaw Obfervations l^ {a)4 
A^d thefe three values, multiplied by one 
another, give /•4.44, or the, number of years 
purchafe that ought to be given for the an- 
nuity, -r— The annuity then being fuppofcd 
50/. its value in prefent mopey is ^92 A ;-> 

- {a) Thi probability that a given life fhall cohtfniie 
any number of years, or attain to z pviK ^t^i9{^^ 
is well known ) the frafiion, whofe numerator is the p$xm'» 
ber of th^ living in any Tahle of Obfervations oppofite 
to^ the given age^ and' denomtnatdry the number .oppofite to 
fh'e prefent age of the given life* -^ Thus, in' the prefeiit 
inftanee; ^6 is the number in Dr. i/idSirjr's* Table-oppo^ 
fite.to 50, and 490 the number oppofite tb 3 c.. . j^ > ^4 * (P^ 
the*ochbt)fi7 to 7) is, therefore, the probability that a , 
perfon whofe age i^ 35 (ball attain to 50, or live 15 years! 
In the fame manner it will appear, -that, according to the- 
fame Table, the probability that a perfon at this age ihall 
live 2^ years, is ^±^ 5 or nearly an even chanc;^.. 
^^ • At Northampton and Norwich a perfon at the fame age^ 
has an even chance of living 26 years ; but in London^ 
fcarcely 20 years. See Tables- III, IV;, V, and Fill: 
Appendix. I will ^ddg though forejga to jmy pr^pfej^t 
purpofe, that a perfon at the fame age nas in tliefe towns 
^ better chance of living one year, than in London^ in thi 
pfop6rtJort,of 3^0 cj. ^ * I ' " : . f v* , n . 

6 * In 



"fhdrderto find this value ih annUal/pdy^ 
^^;7ifi, wh&e the git^n life is attaining to 50, 
it is necfeffary to find the Valtid of an annuity • 
f6f 15 years, fubjeft to failure oti ^the ex- ' 
tinftion of the ^iVen life. - And the value of 
Ibch an aiSnuity is, evidently, the laft value 
fubti*afted from the vjlue of the given life % . 
or, in the prefent inftance, /.4.44, fubtraded • 
from 7,13.97. (See Table VI, Appendix) thaC 
is, /. 9.53,--^222A then,''being the prefent va-. 
Ide of an annuity of 50/. for the remainder^ 
of a life novr 35, after attaining to 50; and' 
9.53 being the^ humber of years purchafc* 
which ought to be given for an annual pay- 
ment to iaft 15 years, if a life now 35 lafta 
fb longi it follows, that the value of the fame 
aqnuity in ,finnual payments ^till this life 
att^qs to 59, is %2%L divided by 9.53; or 

This calculation fuppofes, that the firft of 
thp aniiual, payments is not to be n^ade 'till 
the end of a yean If the firii payment i$. 
made immediately, the value will be, the 
Jingk payment divided by the vilue of the life 
for the giv^n term incrcafed by unity ; that is^ 
in tKe prefent cafe, 22 2 A divided by 10.53; 
or/- 2 1. 08. " ^ 

If the value of the amsiiky fs required in 
a ^finglc i^riytnent, over aind above any given" 
annual p^yniehtj dcducSi.the value of the an- 
nual payment from the whole value in ^ Tin- 
gle prefent payment^ and the remainder will 

C a be 
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be the anfwer.— -Thus ; let 5 guineas, in the 
pjr^fjjfit iaftancQ, b? tjbe/given , anwidl pfty-, 
njj^^f ,jfpf the affiled t?rm ; and let the ea- 
ijUA;fy,b^» how; moc^ ipore in prefect money 
the f^pppfed annuity i$ \yorth. % what k^^ 
b?eR juft faid, 9.53, mul|iplied by 5 guip^s,. 
t|i?;^ is, 50/- is the vs^lue of the aisroual p^y- 
CQ^nt^ and this fum df^iufied £ro0i zzzt 
leaves 172/r thp apfwer;. 

If the annual payn^ent begins immediately, 
it$ value is 10. 53^ ipultiplied by 5 guineas^. 
afid the anfwer conp^s out /. 1 66.75. 

r 

In this way may be fbtrhd the valuer m 
lingle and annual payments^ of any other an- 
nuity, payable to an affigned Kfc, after a given 
term of years^ taking* any valuation /of Kves 
or intcreft of money* But eare muft'be ta-' 
ken to remember, that it is the title to the 
annuity that will commence^ at tjie eh4 Q^ 
the given term, and that the firft payrbent 
is not to be made -till a year afterwards;^ 
that IS, in the ca(e here fpecified^' not -'till 
the end of j6 years. 

ScaoLruM* * * 

The value of thz. retnamder of two joint 
lives, after a given term of ycar^ is likewise 
the value of xAdue at the end c^tilK given 
term, multiplied by the value of two joiat. 
livm>.each dder by the given term than the 
giyef^/Uves ; and-tbii/pnodud, multipliedil^ 
the probability, tjj^t.the given jpint Ijyes (hall 

. 'nor 
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^merjtonary Annmties^ &c^ ; ^x 

tKft fail itithe gJ*%n'termj or (wMeH ii the 
fftttic) by the prod^ua-df the tWcr ptobibi!?- 
Ifics, tHafithc fihgl* livei fhall dch continue 
%hi g?i«i ttrm. • Ahd tHe Vilue of att an- 
nuity, oa any given joifatlJvcs for a terto of 
years beginning now, is this laft value, fubr 
traCted froin the whole prcfent value of the 
joint lives.. Thus; thevglueoftwojoihjtlivcs, 
Me 46 years 'of "a^, * and the other 50, (fee 
TdMeVIL). i9B.9t i Which, multiplied by 
^.6755, fhfe value of • I /. due t o years hc/rce, 
and by 444, (the probability that a life at 30 
thafi cbntihue 10 years) and alfo by t^*, (the 
ptoBability that % life at 40 fliall continue 1 o 
years) gives 3.92, the prefent value of the 
reniaind^r of two joint lives, aged 30 and 40, 
after lo years; and this value, fubtradted 
^om 10.431 (the value in Table VII. of two 
joint iives^ aged 30 and 40) leaves 6.5 1, their 
value for 10 years. . 

^,, As the value of the lorigcft of tw6 lives js 
aWays the value o£ the Joint lives, fubtrafted 
from the fum of the values of the tyN.o Jingle 
lives; their value alfo for any given term, is 
the value of iht joint lives for the given term, 
fubtradted from the fum of the values of the 
^ngle lives iot the given term'. 
'.. TJjeitrtith.of thefe rules may eafily appear 
without pJtrticular proof. Ihave, however, 
^|)4int8d .out the method of demcmftrating 
|hem in a note (^) at. the^nd of this work» 

• (^7) See note (B j in che Appenrfix, 

C 3 , By 
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^t ^ejlions concerning '\ 

'Byfimilar operations, may be foqnd the 
values of 3 ^ 6r move Jotnt lives, or 4hc longcft 
of t&r^e or more lives, for a given term of 
^earsj^ or of what Ihalj remain of them after 
9 given tcrpi of ycar$. 

Question VIL 

■ . ^^ * * * ' 

! ^^ The prefent value is reqqired of an an« 

nuity to be enjoyed by one life^ for what 

may happen to remain of it beyond anoi- 

thcr life, after a given term; that is, pro^ 

'* vided iofJb lives continue, from the prc^ 

/* fent time, to the end of a given term of 

^ " 

Answer* 

Find the value of the annuity for two lives 
greater, by the given term of year*, than th© 
given lives. Difcount this value for the gi- 
ven term ; and then, multiply by the proba-% 
bility, that the ,two given lives ihall^ 6otb 
continue the given term ; and the product; 

will be the anfwert ' 

* ' . 

BXAM PL En 

Let the two lives be each 30* The term 
(Wen years. The annuity, loA Jntereft, 
/^per dent. — ^-The givcil lives, incre^fed 1^' 
7 years, befcome each 37* The value oft wd 

joint lives each ,37, is (by Table VII) iQ.as* 

The 
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'Rev0rJknafy,.4nnukU$^, &c. ^^ 

,Thc v^pc.of a l^nglc life at 37, is (by.Ta- 
blq. y I]t 4 3.67. Th? former, fubtraftcd from 
Ct|iq latter^ is 31.42^ or the value of an apqiiity 
/or.^t^if life of 4 perCori 37 years of a^e, after 
another ojf the fame age^^ by Queft, \.^y\t 
difcounted for 7 years/ (that is, multiplied by 
^0.76, the value or i A due at the end of {t\tvi 
years, by Table I.) is 2. 6 .—The probability 
,i^zX 51 iingle Ufe.at jp ^all continue 7 years, 
?s^. (by . thj? hypott^fis , explained, page 2y) 
^la)^. Thci probability, thei^efore, that two 

,^. (f) ^ (this cafe, it Is on fome accounts beft. as well 
?s eafieft, to take the probabilittcs of life from tnelrypo- 
thefis, rather than immediately from the TabJcs,-*-JPifty- 
jix perfops being fuppofed alive at 30, on^ will die every 
year, according to the bypothefis. At the end of feven 
years then, thf number of the living will be 49, arid ^, 

^W. the.qdijs of 7 to i, is*, by note p. i8, the probability,! 

^^at a life, aged TO^^will continue 7 years ; arid this frac->- 
tion, Tnuftiplied by i'tfelf, is the probability, that tvfQ lives 
of; this agCj l{balU ^^//& continue 7 years. . Iri general, if 
muft be Kinembered^ that the prbbability, that any two 

S^t.^oit events il^all ^7// happen, is the prodqA arifing froth 
multipi^ing by one another, rite probabilities of all t|i^ 
cvenCBCfkeilt^feparately/ The probability, therefore, that 
any number of perfons will^^// live any given time, is 
rightly found by multiplying into one andtnef the proba- 
bilities that each of them will live that time. — It may 
further be of ufc to fome, that I fliould obferve here, that 
the difFerence bcti«(e^n unity and the fradion cxpreffing 
the probability, that an event will happen, gives the 

f' >robabiifty that it wift not happen. Thus ; thfe ()robabi- 
fty, iHat a pie^n 40 y^acrs of age will ]iv€ ir yc;0rs, 
via, by tjOf^^Brfflaw Tabic ^^^ ^^^ probability, there- 
,forf| that ke wiU ^^t live n years, is ? J|, fubtrai£led 

C 4 " C^o"^ 
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fuch lives fliall botk continue 7 ycarS, is 
•TTTT, s>T^ in decimals o.jt c. And a*6, bitil* 
tiguecl by .0.765, is 1,989,. the number of 
ycafs piircbafeyoiich ought Jto be. given fot 
an annuity, to oe enjoyed by a life flow 30 
y^ears of age, after a life of the fanie age, pro-^ 
vidcd both continue 7 years. The ariniiity 
tbcnbdng 10/. itsprefthtvalue is^/.rp:^. 

By fifflilaf openatiohsi it hiay bfc fotfrid, " 
that.fuppofing the term dric year; sind t&e 

ages ahd the rate tof ihtcreft-lhfeiime; th* 
prefent value of the fame rcvei^nary an-^- 
nu^tty is L'^z.^i and that if the term is i^- 
years, the value is /. 9.7. 

JRor two lives each 40* thefe values ai^ 
/.30r33.— /.i7,44.--/.7.3. the teflti beiii^ 
J, 7^ or 15 years, 

Por two lives each jo^ the €mt^ values 
for the fame terms, are /•Js8,2,--^/.i[3.8T6i-ii 
7.4. 34 {a). 

Thefe values, according to the London. Ob* 
fervations and Mr. Simp/on* s Tables of the 
values of fingle and joint lives, are,,' 

fromtmity or fj^. — ^In like manner: Tbe prbbability that . 
two pcrfons aged 30, fliaU^dli Yvf^l ycarsf4N»ng 6,^654 
the probability that they will mi both live fo long, or 
thaCtfff^ or Qth^r Qixhvm. wiU*4t6 in 7 jtwniyV^j^^']hs% fub* 
trailed /rom iUnity, or .235. 

If any ];:f%d^r is 3ifi<«^ltji[!(g, to. talse' theft fStsOivm % 
granted, he (hould confult the beginning of Mr. Dt 
Moivre*$f or Hf • SimffinlsLX't^^tU^ pa £)^. Do^rine of 
Chances, where be will find them iltmonfirate^^ 

(<?) See Note (C) Appcntli<» ' 

.6 For 



Revti^nary 'Annuities 9 &c. 2$ 
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^ , *' at46--/.36.^,^/.ii;?6 —/■i'^i. 
" " at 5b~/.29.36-^/:i2.^3-^.0.24 






QtrisTioN VIU. 

«*' litt tfee^ fchtfuie ef at ibcifity for granling 
«^ '^Oi^ilitk^ to Wido^vs,. Ibei tfawti if 4 memlMr 
»• JIvfes #j|ff/tr ^fter^dmiffion^ iiis widow Jh»tt 

"bfc entitled to a life aoa^nrnty €Jf-2t>/. -K" 

«* ^Hholtevr If j^(?« ycftrsi fo andtker ^ddi* 
** tibimi 16/. or 40/. ih;tbe Wfc^#. 'Wfaflk 
''r)9«gM to be the itfinuki p^^ents of tfi^ 
»*-lt^^Itlber* for tfife ages of 30, if o,- and 50^ 
♦/ foppofing them of the fame ages i?>ith their 
'^ wi^^e^f :?»d allowiiig cdrnponiid iatereil 1^ 

Aqcordlng to the , hyfotb^s% expl?iiiic4 
p. 1 ; : and, therefore, very nearly, according 
to ^^ ^^bjgs.of Obfervjatioci ior: Breflaw^ 

According to the Lm^n Obfervations^ 
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a6 ^Jiijm. conctrmng , 

Tfacfc values are cafily deduced from the 
values in Jthe Jaft; Queftion. for exap^jfr 
The value of \oU fer annum for life to 40 
after 40, provided the joint lives do not fail 
in one year, is, according to the iypQtbeJis^ 
/: J0.33. Tlje>Alu§<)f ;2o/. per a^numt in the 
fame circumftances* is, therefore^ /.6o.66.«'*«« 
-In like manner iht)^ valvie of iq4 ^{^etjeven 
ye«8> 13 A 1 7,44* And o^ripA ^(ter , 1 5 yea» 
/.7.3.-—Tbefe values ipgether make 7.854, or 
the^ ?alue.of th^.e^oe^a^iop,^ def^rilpf^d in th<s 
(^fAklO^ in A Jfigk prQfef^ whicb> 

divided by g.^z$ (the value by Tabje yil. of 
rfwojoiql ]prm at 4q) gives A^^^f, the Vflue 
of the fame leKjpe^atioQ in annu^i pa^i^egit^ 
fiuring^ the joint )iye8.^^I|i <he (^n>^ .m§Anef 
may be found th^ a^fvyer in ^1\ pftfe;;^ to ^any 
.Queftioos of .*hiil kind. 

Thefe calculations fuppofe, ,tha|^ t(be.an«- 
nua\ payments do not begin 'till the end of 
a year. If they ,are to begiQ immediately ^ the 
true annual payments will be, as was before 
.tobfcrved; thc^;^^X? payfhents,' divided by the 
value of the joint lives increafcd by utiit/i 
dfidin^he pr^ent cafe they will W, by the 
hypothefis^ • . j, v ». i. 

/. 7.75^-^/. 7:9 —A 8.07* * 
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By the London ObfcrvationS, 

/. 8 .ja -pf^/. 9,66— /. 9,5 1^ 
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Rev^rfionary AnnuitieSp &c. a^ 

By the method of calculation now ex- 
plained, may be eafily fban4 in all cafes^ 
/oppofiflg the annual payments previonfly 
fettled, what the revcrfionary annuities are 
correfponding to them in value*' — Tbua^ the' 
annuities being the fame with thofe mei^ti- 
pned in this Queftiony the mean annqat pay««» 
ments for all ages between 30 and 50', arc 
nearly S/. according to %\^t Mgheji ^XQ\ahi^ 
lities of life ; 9 /. according to the loweft ; and 
8 guineas the medium {d)^ intereft being at 
/^per cent, and the firft |)ayment to be mad? 
immediately; 

If the mean annual paymeists^ beginning 
Immediately^ are 6xed to fyft guineas, the 
correfponding life annuities will he nearly 
(by the iypotie^s) 12L if the contributor 
lives a year, and 24/. if he lives feven ycari; 
or (by theiL(?W(?«Obfervations) 12/. if he lives 
Hycar, and 20/. if he lives f^ven years (^)^ 

^ :It 

{a) The value of this cxpcaation, fuppofing married 
men 40 years of age, and their wive$ 30, 15, in a/mglt 
payment, 113/. In annual payments beginning immedi- 
ately /. Q.8B, \ykYtt 'hypothejii. And ro7/**--a»d Aio.93f 
)>y the Loruton Obfervations, 

(*) If the annuities in cxpeaation arc 14 A provided a 

niember lives a year, and 20/. provided he iives feven 

years, the proper manfmgle payments for all ages, takea 

one with anoth^,i under 5p or 52, is 50 guineas nearly, 

accorditig to all the Tables of Obf(^rvation, fuppofing 

equality of age between men and their wives. And the 

addition which oqght tp be made, on account of exceft 

of age 00 the man's fide is, takiiijj the n^arcft and the 
- cafieft 
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V'am 'bf the AiiMitieSy irMihg from iiStI 

JfeHcc of ages, knd thfe difFdrence irtthp prbi- 

;^^bilfttes of lile/iS lefe in this Qjatflioii thah 

'iti'Q^fon*4th J aftd that; cdHfc<|Uchtly, th^ 

Mdii JJtbpofe'd in it, is ttte fafefti as weli b^^A 

moft equitabk iftd t^cOuragin|f, that ifoci^ 

tah^ddopt. ■ ; • ■ s • ■ 

It is neceffafy to refnark here further, thik 

yearly payments which begin ihimediately) 

are' more advarttageouls than 'fexiS'^^^^ir^ pay*. 

ments vifhifch begin immedfatdy. ' Mr^ S««/>* 




thsiit^ in thi'tife oiFlife anhuiti<iSr, haif-vearlji 
payments, which begin at the end of naif k 
year, are \ of! a year's purchafe better thaA 
'yearly pay'm^ntsi which begin at the end of 
^ year, hxi^ it ^ is manifeft» that balf-ycarfy 
paycpents, which begin immediately, arc na 



N •} •• « ••■ t • « 



^^afieft round furns^ about a guinea and ^ jfbr ey^ry Vca^ 

«sfarasi7ycars[ or, in the annud pa3m:\cnts, (uipi- 

^fidiSal 5 gttittttt^} 4 ^ gfltri^sk fir mtntaniiic five years ex*- 

cer$9 ^d ^ a guinea more for every, foi|if< jeass eieceik ber 

yond five years,, 'till th^ excefs, comes to be 17 years, 

*Arid, I believfe, th^tfeo guineas \ii pigUfd^miHti^ and fix 

guinesfs \iX dhmtd pityininU begihnmg ikTAn^atelyi-m«|r 

-very \feU be flated as ih%, kwefi ^mrnm payoenti prcq^ 

Yo be required, fuppofing all married men under 52,. ta^ 

ken into a fociety, without enquiring into the difference 

bf age between them and their wives, the annuities bew 

5ng all along fuppofed to be lifi annuities, and intercft 

recK^td at 4 f&r tinu 

more 



Reverficifk^ Annuities, (cc «^ 

snore than half a year's pdrdiafc better tKain 
^hpfe wbiqh b6gi^:ft7tl^e eg^pf half ^ yjpar. 
^xttyearfy pajipeats, which b^in inwi^qjir 
iitdy« $re a whole year ^ p^rchafc better itb^ 
the fam4 payments to begin ^t : the ead of a 
yenr. '» : The difference of value, therefore^, 
beCVif^lSl ryeflr^ ^nd k^jfyearly paymepts, 
fuppoiing both: tQ begin immediately, i^ a 
quarter of a year's purchafe in favour of the 



r* • 



Question IX* . 

, " .The 3^aluc is jrequjred of an annuity jto 

^ he enjoyed for what may happen to re- 

••* ipain ,ot! one life after another, provided 

^f the life in ej(pei3:ation continues a given 

- • . 

\ Find hjr <)g^^ VI. th^ ptefent value o£ 
Ae ahnmty for the remainder of the life- io 
expeftation, ^fter the given time, and njulti-' 
ply dhis value by' the probability,, that the 
•tber }ii^r(h^tt:fail within^ that time.. / Find 
alfo, t^;Queftiott^Vn, the vatee of the revfer- 
^fioq, jp^oyide^'^i^^ lives continue the givea 
iioQjPu jy d thf te. v4^^^ tto Qxm another^ a^lr 
:|lie^i9r^will: fee the anfwer-i^ a fitigle jpre- 
ftntpaypdefeV; ^ * ' 
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3 l^efiam inaacaindg 

■ l&H AUVL t. 

An annuity of loA for the life of f p^i;f9rt 
novy, 3pi is to commence at tfcte end of i.i. 
yc^rs {a), , if another perfon now 40,. ibould 
be then dead 1 or» ^f thi$ (hould pot l^appenx. 
at the end of any year beypndu years ia, 
which, tljc former ihall happ^. to furvivc the, 
latter. What is the prefent value of fjjch ,ao, 
annuity, reckoning intereft at ^per cent, and 
taking the probabilities of life aa^ they are in 
Dr. Ha/l^y's table ? 

'The value of loA per annum, for the tc^ 
maindcr of the life of a perfon now 30, after 
II years, found by Queft. VL is /. 69.43 .— • 
The probability that a perfon 40 years of age 
(hall live 1 1 years, is, by Dr. Hal/e/^ Table,' 
^14. The probability, therefore, that he 
will die in 11 years, is iifiubtradted from 
unity (6), or iixi which multiplied by /.69.43, . 
giv6s /.17.16.— ^The value of the reverfion, 
provided ioti live 1 1 years, found by Queft. 

YIL is 17/. And this value added to the 

. . , ■ ■ * 

» 

.\{a) That i$, the tiije to tht anmity tt^'to conmcfice 
lU the end of 1 1 years, and the firft payment to be made 
a year afterwards, in cafe the life in expedation fhould 
continue fo long, and the other fail. But if h$h livesi 
Ihould continue the given term, the firft payment is aK^ 
ways ta be made at the ^nd of t)ie jrear, iovWbicb the. 
former fife iball happen to furvivc the latter* See Que^ftr 
Vi, 

(i) 9«c the Note, p. 23. 

*^" ^ fornif^ 
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former,- makes /. 34.16, the^ value required 
in ^\fingle prefent payment y vthich payment 




quired 'in- anniial payments^duWn]^ the joint 
livesi "the fifft payment to 'be^made immedi- 
ately.— —^If, evety thing elfe teing the fani6, 
the affigiied^ terta is tr years^ the^value re- 
qiiifedwiil be 29/. in z Jingle paymenf^ ancl 
LziKS'i^ annual paymehti/ --^ 



f • • « ■ »^ • ♦ ■< ^f 



/*, Wh^t money in hahd» and alio, in . an-r 
nual p4y5^^P^5 duri^ig life, ought a perfoij 
of an a/n|;ne4 age to ^iye for a (w(xx oimo,^ 
ney, jpay;ablQj^t his death to ^lis^jieirs \h) ?-*^ 
[Xn otb^r words, .jVhat money in hand, and 
**"in anpual paymen^ts during life, -ought s^ 
^' perfo'q'pf ja giy€;a agp to pay! f^^ an affu^ 
** ranee of any givieii fum on ^u life I *' 

' ^'^ ..- ' An i wek^ . 
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^ Subtra<5t the T^lue- of the life from the 

perpetuity i Mpkiply the remainder by the 

* • ■ ■ 

... ^ 

fa) See' the tfohOnRration of this rule in Note (D) ' 
Appcttdrx; - -- J 

%b) Th?r%eftlatti< the fame witiiR:oblem t6th; 1* 
MT;^Df Aihit/re*9 Trcatife on Annuities, and Prdhlcm 
Zff^i »« Mr. ^impfin'n Seleft Exercifes*, but the infwers 
there given are right only when applied to reverfiqnarjf 
iflateSf anS therefore muft be materially wrongs, when 
applied to jeverfionaryyiwj, as will appear from the St/;*- 
^•Ji to this Queilion, and from note (L) in the Appemiix. 

produift 






3? . ^H/t^m^cotfcqrmg v* 

prodna of j^ gjpe^ ibm intp ^bc inU^efl; of 

jpol for ^yca^: And. tbi« laft pr<>dii(a,..di* 

Vid|^4 hy *oo/. iacr€4fe4 by its ihteiieft fon ;> 

jrea'r, wnLgive tHc anfwf^ if| ^jtp%ltt^^^fit 

paymen t. Aq4 tl^is pay iDcnt^ divided by thf 

jralue of t;^e Jffofjgif ill, give {ihc^ ai^f^er li^j i7»^ 

nual payments^ .d)irb^ the coatiauaac^ <,c^ 

the Jifp. * 

' .E?camplc. Let the Jife 1^ ^. The fuai 

joo/. Tb^ r*te 01 inte|:efl:-4^^r tfrw/*^ Afl4 

the valuation of lives, that in Tabje VL -TJiff 

perpetuity, therefore (iz), is 25, The intc-* 

reft of 100/. for ay^afiJ# 4/. loo/, increaf^ 

ed by . it$ jntereft for a year, is l^^U fyfiA 

the value of the life J4.6i(,r*- The value of th? 

life, iiib trailed from the perpetuity, givi^f 

10.321 which, multiplied b^ the produ6^ Ql 

too/, into 4, or by 400, gives ^128.* 4n4 

this^, divided by 104, gives /.39.7, the ya-r 

lue of 1 00 A payable at the death of aperfo^ 

aged 30, inr a tingle prefent payment. --i-AnjI 

this payment; divided by \\jb%\ is 7.2.7, ^^ 

faoie value in annual, ps^yioents during the 

continuance of the life. 

" 'Thefc Values found in the fame way, agree* 

ably to the valuation of liye^-for Ltrndortr^ in 

Table X, are /. 45.716, and L 3.49.— rjf the life 

is 36, and intereft 4^^ cent, tbef^ values ^^ 

43/. and /.3*i|{ by Table m^ an^^ hj^^b, 

» • • ■ 

(tf ) That is ; tbc value of the fie-frnpie of aft cftatp 
found by dividmg loo/. by tlw rate of intereft^ 

asMl 



kev^^miiJ'';A>iHUitieii Sec. f§ 

^ttnd '/i l.-f >-tJy Table X.^-^If ihtereft is fecB* 

*oned at 3 ')>?/• ir^/^fs the fame valoes ire^ "by 

^Tabl* Vr, fot 3<> years of agd, /;4g.i^:j;-4 

e.86/— For 36 years of age, /.51.43J and 

7* 3.28; ' ..■■''*: 

; It af^pcAM herci that dfffefeiice 6f inteffeft 
lliakes'no cbnfiderable difi^rericc in the anfi 
wcrs to Qucftions of this kind, except wfldrl 
*the rallies ardi required in a fingle payment. 

If the firft of the annual paymcnis is to be 
'^made immediately, the fingle payment is tb 
4>* diriddd by' the value of the lifci with urii-* 
ty add^d'to it^ agreeably to what has beea 
•already obifeiVed I and the annual payments 
in this €!afe (intcreft fuppbfed at 4 per centi) 
iprill be by Tabid' VI> for a life at 30, ^2.53-^ 
At 36> L^Zi^v 

If th6 fPayaients are half-yearly, payments 
-beginning immediately, the fingle payment 
fn^ be divided by the value of the life in- 
w-aafed by 4/ or ,j^, (feeQjiefti VIIL) 'And 
trie half yearly paymenb, for the age of 36^ 
^H^l be half 219, or 1^5* And half 145^ 
or .725, is likewife nearly the proper q[uar* 
tcrly paytttents. 

:» Again s if in annual pay men ti beginrtihg 
ifnl|nediatt^l}fi of /.2i9i ought (reckoning in^ 
tereft ut j^per cent.) to purchafe 100/. pay- 
able at the failure of a life new 36; 5/. by 
the rule of proportion, ought to pujrchafe 
I'^W.'v And in like manner, it may be fQund^ 
that the' ftihe annual CQatribution, iii half-* 

D . yearly 
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yearly or quarterly payments, beginning im- 
mediately, ought to purchafe 17Q/. — Tbefe 
fums, accorcjing to the London ObfervatiQns^ 
are 132/. and 130A nearly, \ 

The reafon of mentioning tbefe particu^ 
lats'will be feen in the next chapter. 

Scholium. 

If the reverfion is not ^ fimt^ but an an-*- 
nuity for ever,- or an ejlate in fee-Jimple, to be 
entered upon after a giVen life, its prefent 
value, in a Jingle payment y will be ** the value 
** of the life fubtra<Sed from the perpetuity, 
^^ and the remainder multiplied by the an- 
*' unity, or the annual rent of the eftate/*-— 
And the value, in annual payments^ will be, as 
before, the fingle payment divided by the 
value of the life.— -Univerfally, It ought to 
be remembered, that a reverfionary efiate^ 
after any given life or lives, is worth as much 
more than a correfponding reverfionary^^fw, 
as '■ I oo7. incrcafed by its intercft for a yeary 
is greater than 1 00 /.—Thus, the prifent va- 
lues, in fingle and annual paynients, of 4/. - 
per annum for c^tty and of 100/. in money 
after any afligned life, are to one another, 
(intereft being at ^ per cent.) as 104. to 100, 
or i.04 to I.— -The reafon of this difference 
is, that the calculafions fuppbfe, that the re- 
verfionary y^/w, and the firfl; yearly rent of 
the ijlate^ or firfi: jpayment of the annuity, ^ 
7^ ' ' ar«^' 
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fife to be received at the fame tlmei after the 
extiridtion . of the lives iq pofleffion/ It is 
eafy to fce^ that this is a cireiimftanee which 
muft make the latter of moft value. But to 
prevent aay doUbts aboiit itj I {hall explain 
it more particularly in a note in the Appen* 
dix {a)i 

** A ptfrfon of a given age^ haVmg d year* 
*' ly income which will fail with his lifc^ 
** wants to make provifion for another per- 
" foil of a given age, in cafe the latter fhould 
** happen to furvive; What ought thp for-^ 
** mer to give in a fingle payment, and alfo 
*' in annual payments during their joint iives# 
*« for a given fum, payable at his death to 
*• the latter?'* 

It is manifeft^ that the value of the giircii 
funi in this cafe, mud be leilt than in the cafe 
ilated in the lad Qgeflion s becaufe, here the 
payment of it is fufpended on the contingen- 
cy, that one life fliall fiirvive another, where- 
as in the other cafe, it is certainly to be paid 
at the jfailure of a given lif0« 

AnsWeiI. 

f'ind, by the ibltttioh of probleni ]%%^i 
jt. 297^ Mr. Simpjbffs Sfele<3; E;cercifes, tht 

[a) Vid. Appendix note (E). 

Pa Valtt< 
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Value of an eftate, correfponding to the gi\/en 
fucD, and depending on the given furvivor- 
fbip. Divide this value by i/. increafed by 
' its intereft for a year, and the quotiefit wilt 
be the value of the given funi in.a iingle pre- 
fcnt payment. Arid the fingle payment, di- 
vided by the value of the given joint lives, 
. will be the anfwer in annualpayments during 
the joint lives. 

The folution I have referred to^ is as fol- 
lows. 

^^ Piad the value of an annuity on two 
** equal joint lives, whereof the common age 
^* is equal to the age of the older of the two 
** propofed lives ; which value, fubtraft from 
** the perpetuity^ and take half the remaip- 
** der* Then fay, as the expeStdtian'oi the 
** diiratipn of the younger of the twp Ifves is 
^^ to that of the elder, fo is the faid half re-^ 
** mainder to a 4th pi^oportional, which will 
^* be the number of years purchafe tobe gi- 
^* ver> for the eftate when the life in expec- 
** tation is the oldeft of the two. But if this 
*' life is theyoungeft, then add the number 
of years purchafe juft found to the value 
of the joint lives, and let the fum.he fub- 
trafted from the perpetuity, afid you will 
•* alfo have the ap'fwer in this cafe {a\ '^ 

V * Let 

(a):. Mr, i?//72^y37z. has given the following examples of 
this C?l«tiop, adapted to London lives. ■ Exartpic I. 
*' Snppofe the age of the e^pe^ant to be 40 5 of the pof- 
*' feffor 30.' The race of intereft 4 pet cent, and the 

'* givcft 
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Let the life in expeftatioa be 30; and the 
QtHer life 40: The fum, looA Intereift, 
4 per cent. The valuation of lives, that in 
Tat?le.VL. ' . .. ; , 

The expe^afion of the firft life, is 28; of 
the fecond life 23, by Mr. DeMoivre's^ hy^ 
pothe/i^. The valae of the joint lives is 10.43, 

given legacy 5000/. or 200/. per annum. Then the 
value, of two equal joint lives of 40* being 8.1, by 
Table XI, and the perpetuity 25,' the remainder or 
** difterence will be here 16.9; whereof the half j^ 8.45. 
** T^ertlfore, it will be as 23:6 ro 196, fo 8.45 to 7.02 
^ years pm-chaie, or /. 1404, the required value." 

fexample II. ** Let tbc:age of the exp^^iant be 30, of 
'* i^^^foffilTor 49, an4 the reft as in the preceding exam- 
** pie. Here the value of the joint lives 30 and 40, will 
** be 8.8; whfch added to 7. 02, (found above) ,the fum 
*^ will be 15482; whence the anfwer, in this cafe, ia 
*^ 9- 18: years purchafe, or 1836." 

i have fhewn> that the values of reverfipnary eftatesy 
and rcvcrfionaryjfemx, are not the fame as is here fup- 
poied.-^The rule gives the true value when applied to 
^he former^ but, when applied to the latter, the yajue^ 
given by it muft be divided by I A increafed by its inte- 
^eft for k year, fts above dirfedied.-— The fame obfervatioii 
is to be applied to Mr. Simpfon^ next Problem, or the; 

33d*; . . 

In thefe |!xaiT)pIes> 23.6 and 19.6, are the cxpeclationS| 

in Table IX, of 30 and 40, according to thip London Ta- 
bles of Obfervation j and the method of finding them for 
9ny age, ^ncl.from any Tables of Obfervation, is ex- 
plained at the beginning of the firft E^fiay. 

In Mr* Dc Molvre^s hypothefts^ the expe<SatIon,of a life, 
h always half the complement, See note p. 2. — Some- 
times thfi complement of a life is mentioned without any 
view to Mr. i)^ il/^/WA hypothefis, and it' then means 
double t\\Q expe^ation of the life whatever that may bq 
^pcording to any Table of Obfervations. 

D 3 by 
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\yy Table VII. The value of two joint II ve^, 
b6th 40; is 9*82, by the fame Table. The 
tftate •'aorrcfponding to 100/. is ^l.feranh^ 
and the prefent value of fuch an eliate to be 
entered upon by a perfon 30 years of age, pro- 
vided he furvives a perfon 40 years of age is, 
by the rule juft quoted, /. 33»32- And this 
valu*^ divided by 1/: iricreafed by its ititereft 
-for a year, or by 1.04, is /. 32.02. the value 
in z\fimle prefent payment of the fum of 100/. 
dependent on the given furyivoffhip. Anc} 
this fihgle paymetit,, divided by io.43, is 
/.3:o^, the required yalue in annual payment s^ 
during the joint lives, if the fiVft payment is 
not t^ be made 'till the end of a year. But if 
the firft payment is to be made immediately, 
the required value in annual payments will be 
/. 32.03, divided by it;47., or /. 2.8. — Thefe 
values, according to the X^Wot Qbfervations, 
or Mr. BtmpJon\ Tables founded upon them, 
are /^ 35.30, in z Jingle payment^ arid 7.3.6, in 
^nnual payments^ beginning immediately. . 

Mr. Simp/on^ in the Problems following 
that here quoted, has given iblutions of moft 
Other Queftions, conqerhing the valiies of re-? 
verfions depending on furvivorfhips, where 
the whole duration of two or three lives i? 
concerned. And I am acquainted with' no 
other folutions of thefe Qoeftions, which are 
applicable to all Tables of Obfervations, and 
which at the fame time (proper regaxd being 
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pard to the corrcftion explained in the laft 
Queftion) may be canfidered as fnfficiently 
correct ('^). 

Question XII. 

*' Suppoie an inftItut?ion for the relief pf 
** widows to extend its affiftance likewise 

to the families of married men, provided 

they leave no widows. Suppofe, for in- 
" ftance, that in thi?. cafe children are to be 
** entitled to 100/. What is fuch an cxpec- 
** tation worth, in prefent payment, accords 

ing to Dr, iifo//^'s'Table, intercfl being at 

^perceniV 
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•• Ans wer. 

If 4Q IS the mean age at which njembers 
are admitted on fuch an inftitution, and 32 
the me^n age of their wives, the anfwer 
(fuppofing no fubfequent marriages) is,, by 
the 3 jd Prpblem in Mr, Simpforis Seledl Ex- 
ercifesj p. 298, and the, corredipa already 

explained, /. 1 3,80 .(^). 

But 

(tf). See tie fhird Eflay. 

(^)-T^i9. Problem aad itP fplution arc given by Mr, 
5/w^« in the followUig woriis, ** A and his heirs arc 
** entitled to an eftate of a given value, upon the deceafe 
" of B,: provided B furVives A j tb find tKc value of 
** their exp^ftatipn in pr^«/ money," — ^Solution. "Find 
^^ the valueof an annuity on the longeft of XVfo equal 

D 4 ' ** livcj, 



49 ^ .^^<efims c^jfctj^ning • 

. • ^^isit therfijs a reduftion neceflaryi on ap^ 

count of th<? chance there is, that a widower 

xpay, marry again, Suppofe, therofotet ooe 

half of all widowers, to marry a fecond and 

third time, a;>d that two liftha of fuch widt- 

owers furvlvethefefubfequent marriages. In 

|:h.is cafe, 4- added to 4 of -*•> Qt 4^ of all who 

become widowers, will die without leaving 

widovys, and therefore -r^ of /. 13.^, or l.^.^b^ 

. will be the anfwer. If only one fqurtp of 

all who becpme widowers marry agaiti^ an4 

. two fifths of thefe fqrvive, the anfsver will 

^be /. 1 1-73. - • ' 

*' f* lives, whereof the common age is that of the older-of 
f the lives A and B j which value fubira<S frogi the 
f^ perpetuity, and take half the remainder ; then it will 
f^ be^ as the cxpe<5tation of duration of the younger of 
♦* the live? A £»hd B; is to that of the older, fo is the 
f ' faid half remainder to the number of years {>ur<phafe 
f^ required, when the life B is the oldsr ofthe^two. But 
f^ if B he iheyQunger'^ then to the number thu? found, 
f ^dd the value of an annuity ori the longcft of the lives 
f* A and B, and fubtra(9: the fum froip the perpetuity, 
f^ for the anfwer in this cafe," 

ff the eftate is 4/. per annum^ thp age of B 40, and of 
A 32, intereft ^ per ceni^ the anfwer by this rule comes 
put /. J4.3S, whi<ih divided (as in the preceding Queftion) . 
by 104, gives /. 13.80, theyalvie, as above, of i'oo/. in 
pjt^ney. If ^ js 30 and A 40, the fame value is 20/. 

N. B. The value of the longeft of two lives is always 
the difference betvveeh the value of the joint ILves, and the 
fum oi the values of the two ^ivcn fmgJe JiveS- Thus 5 
the value pf a life at 40, is, fey Table yi, 13.2,, The 
Jum of the values of two fuch lives, is 16.4. The value 
'oftv/o joint lives, yvhofe coirimon age is 40, is, by Ta- 
|)le VII, 9.82; and the differtnqe is l6«5i, or thg value 
pf the longe/i of two jjves ;^t 40* 

' 7 ' ThiQ 
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This calculation fuppofcs all marriages to 
leave children wjio furvivrc their parents. If 
this is conlkiered as uncertain, the values now 
jjctercaitted mull be diminifhed in the pro- 
portion of this uncertainty,— Thus j ii one 
miarriage in feven fails of leaving children {a) 
that furvive their parents; thefe values -will 
l?e reduced zfeventh'^^xty or to /. 8*28, xihalf, 
. and / 1 o.xx^ if ^ quarUr of all widowers 
marry. 

In this way may any other queftions of the 
fame kind be anfwered on any fuppofitions 
ihat'may be thought moft feafonable,- 

Question XIII^ 

^' Let. an eftablifliment be fuppofed which 
**^' takes* in at once all the marriages in a 
^* coufitryi or all tnarriages among perfons 

^^ of a. particular profeffion within a given 
^' diftri<2, and fubjecfts them for perpetuity 

^^ to a certain equal and common tax, or an- 
f* nual payments, in order to orovide life an^ 
^* fluilies for fuch widows as mall refult from 
" thefe marriages. What ought the tax to 
^* be, fippofing the annuity 20/. and calcu- 

• '* lating at ^.fer cent, from Mr. De Moivre's 
'* valuation of lives 5 or, which is nearly the 
^' feme, from the probabilities of life in Dr. 
^' lfo%'s'Tableof Obfervations?*' 

{a) This for many years has been nearly the fa£t among 
^hc mjniftefs an'd profeffors ip Scotlc^nd. 

Answer. 
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Answer. 



Since at the commencement of Arch an 
cftablifhment, all the oldeft, as well as the 
youngeft marriages, are to be entitled equally 
to the propofed beriefit,^a much greater num- 
ber of annuitants will come immediately up- 
on it, than would come upon any fimilar 
cftablifhment, which limited itfelf in the 
admiffion of members to perfon^ not exceed*- 
ing a given age. This will check that ac^ 
cumulation of money, which fhould take 
place at firft, in order to produce an income 
equal to the difburfements at the time whca 
the number of annuitants comes to a maxi-- 
mum', and, therefore, will be a particjular bur- 
den upon the eftablifliment in its infancy. For 
this, fome compenfation muft be provided s 
and the equitable method of providing it, i^^ 
by levying^w^j- at the beginning of the efla- 
bliflimcnt, on every member exceeding a gi- 
ven age, proportioned to the number of years 
which he has lived beyond that age. But in 
the prefent quellion, it.is fuppofed, that fuch 
fines capnot be conveniently levied, or that 
every payment muft be- equal and common, 
wliatever difparity there may be in the ?alue 
pf the cxpeftations of different members. 
The fines, therefore, muft be reduced to one 
common one, anfwering as nearly as poffiblp 
to the difad vantage I have mentioned, and 

payable 
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payable- by every member at the time when 
the eftabliftiment begins. After this, the 
eftabliflhment will be the fame with one that 
takes upon it all at the time they marry; 
and the tax or annual payment of eVery mem- 
ber adequate to its fupport, will be the annu- 
al payment during marriage, due from perfons 
who marry at the mean age at which, upo^ 
5in average, all marriages may be conlidered 
as commencing.— There are then two points 
to be here determined. Thtjines neceffary to 
be paid at firft, according to the account I have 
juft given; and the conjlant annual payment ^ 
neceflary to be made by every member, as 
an equivalent for the expedtatipn provided 
by the eftabTifhment. — -Th^Jines to be paid 
at firft are, for every particular member, the 
fame with the difference between the value 
of the'expeftation to him at his prefent age, 
and what would have been its value to him 
had the fcheme begun at the time be marri- 
ed ? Or; they are, for the whole body of 
meipbcr^, the difference between the value 
of the common expectation, to. perfons at the 
mean age of all married perfons taken toge- 
ther as they exift in the world, and to per- 
|bns at that' age, which 13^ to be deemed tlieir 
inean age when they m af ry. 

Thus; let 33 for the man, and 25 for the 
w6ttian, be the mean ages of all that niarry 
ji'nnujilly. Let alfo 48 be the mean age of 
all the n^arried men in the world, and 40^ 

married 
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married woman {a\ — Now, he that wiH 
calculate fpr thefe ages, ia the manner <^i- 
redted in Queft, IV. will find, that the valuq 
in annual payments during marriage, an^ bet 
ginning immediately, oi the expedlation ojF 
ian annuity of 20L per an?ium, by a perfon 
25 years of age, after a life whofe age is 33^ 
is /.6.64. — And that /. 8.04, is the value of 
the fame expe£tation/,jthe ages beino; 48 
•and 40. 

, The former, therefore, is the, payment for; 
perpetuity from every member/ of the efta^ 
blimment ; and the value of thtdtffh^encc be-^ 
tween it and the latter, or of /. 1.4 per ann], 
" payable during two joint lives, whole age^ 
are 40 and 48, that is, /. 14,2, is the fine |ie- 
cefl'ary to be levied on every married member 
at the beginning or the eftablifhmerit (^). , ' 
^ It would be eafy to extepd the benefit pf 
fuch an eftablifhoient, fo f^r as to provide 
I bo/, for, the children of members, provi^fd 

' («) I mu ft beg leave -to refer to note (F) in the Ap- 
pendix, for an explanation of what I mean by the mean 
^ges of married v^tn and women, and 'alfo for a eotiftr^ 
ipaitiqn of the anfyvpr I have given |o t\xU Qipeflion. * 

Xh) An annuity fo^- ever, . the iirft pajririedC x>f whieb 
is to be mad^ immediately, is worth 26 vears purchafe, 
mterell bemg at 4 p^/«/^«/. /. 14.2 therefore, is equiva*-' 
lent in value to 0.55/. or n j. per annumi for ever. Add 
this to /.6.64, and it will appear, thac /#7«19 p^r annum^ 
beginning immediately, is the anfwer^ tp^ this Qi^jcftioq,. 
fuppofing the value of iht fine to be provided fox |n the 
perpetual annual payment?, 

• ' . they 
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they leave no widows ; and the ncceflary 4d- 
ditibn on this account to the. perpetual ati-s^' 
nuai payments, can fcarceiyi in the circuni^^ 
ftlances this qiieftion fuppofes, be much mdre ;- 
than about 1 5 J. payable during life, ^nd. ex-' 
eluding from air benefit fuch as happen to> 
be widowers at the commencement of xMt'' 
cfiablifliment, and do not afterwards marry. 

If, in fuch an cftabliflimcht, all perfons 
of a particular denomination, whether mar- 
ried men, widowers, or batchelors, arc fub- 
jefted alike to the taxes and fines; they* 
ought to be as' much /g/}, as the whole num* . 
ber of perfons fubjedcd to them, is greater 
th^n the number of marriages conflantly. 
cxiftins:. ' 

In carrying thefe fchemes into execution, 
there cannot be a more cafy, or equitable 
way of raifiiig the neceflary fines, than by- 
providing, that none fhall be entitled to any 
expeftation for a few of the firfl years. Thus; 
an eftablifhment, entitling widows to zqL 
per annum for. life, arid <:onfifting of 667 
married members, and 344 unmarried^ al-* , 
ways kept trp at anaverage^ ought lo begin 
with a capital of A 14*2 multiplied by 667, 
or 9471/. bcfides one payment in haqd of 
the copttant annual payments. That is, (the 
pfoper a^iutial pay tpent of every member be-?» 
ixv^ m this cafe tVtV, multiplied by 7.6.64^ 
or /. 4.38) it ought to bcgirit'with a capital 

of 
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of 13,899/. ovef and aboNre the payment of 
7,4.38, at the end oi QV^xy year for ever af-* 
terWdrds {a). — ^The exclufion of all the firft 
members from any benefit, unlefs they fur- 
vive the firft two^ years, or live to make tbrei 
payments, would raife this capital liearly* 
And fuch an exclufion for three ox four yearsi 
woold be an advantage fo confiderable, that 
it would probably give fecurity a^nd ftability 
to the fchcme for all fubfequent time* . . 

In thefe obfervatibns, I haVe bad in view 
ievcral fchemes of the kind defcribed in it, 
which arc now adlually eftabliflied In thisi 
kingdom ; but more particularly^ one begun 
among the London and Middlefex clergy, and 
another which is eftabliftied by ad of par- 
liament among the clergy in Scotland i of, 
both which> I fhall have occafion in the next 
chapter to take further notice, , 

I have choferf to calculate here only from 
Dr. Halley's Table, or Mt. D^'Moivres h^ 
pothejis grounded upon it^ becaufe the London 
Taible is, by no means, adapted to the cafes 
in view* 

The difference of eight years between the 
ages of men and their wives, as here taken/ 
is probably too little; and for this reafouy 

(a) Or, fuppofing the value of 9471 /. (the fine) provide-- 
ed for in thearinual payments, it ought to receive every 
year, at the beginmng of the year^'a contribution froox 
taeh member of L 4. 74. 

and 
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and alfo on account of the greater mortality 
of males, Ac values I have given ftiould be 
cbnfidered as the lowed that any fcheme ' 
ought to provide. 

It (hould be further remembered, that 
when the mean ages, at which marriages 
commence^ are fuppofed to be 33 and 25, 
all f^cond and thhrd marriages are included ; 
and that it is to be expedled, that almoft all 
thefe marriages will begin after thefe ages j 
and likewife, that a confiderable prbportioa 
of the firfl: marriages will begin a much loti« 
ger time after thefe mean ages, than any of * 
the othpr firft marriages will begin before 
them.— Probably, therefore, thefe moan agei 
{hould not be taken younger. One or two 
years, however, more or lefs, in every fup- 
pofition I have made, will make no di^« 
rcnce of any ccinfequence* 

QjU E S T I O N XIV* 
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A perfbn of a given age has an eftate de- 
pending on the continuance of his life for 
a given term. What ought he to give for 
having it ajjured to him for that term ?". 

A N S W E R* 

From the value of an annuity certain for 
the given term, found by Tabic 11, fub.- 
trid jthc value of the life for the given term, 

found 
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found by Queft. VI. and re/erve the remairl«* 
der:-^Multiply the valoe of' if. due at the ^ 
cod of the given term, (found by Table L) 
by the perpetuity f and alfo by iht probability f 
that the;given life (hall ftil in the given term^ 
The produSi added to the r^erved reniaindefi , 
and mtfum multiplied by Hie given annuity, 
Avill be the required value of the^afiurancos \ 
in one prefect payment {a). ' 

E X A M P L fi* 

An eftate or annuity of lol. for ever ^ will 
be loft to the heirs of a pqribn now 34,- 
(hould his life fail in 1 1 years. What ought 
he to give for ,tbe a(jurance of it for this 
term ?-^-^That.is \ What is the prefent value 
of fuch an annuity to be entered upop at the 
failure of fuch a life, fhould that happen in 
1 1 years ? * 

The value of fhe life of a perfbn whofeJ 
age is 34. for n years, is, by Q^eft. VL 
(reckoiiing intereft at 4 per cent, and Calcu- 
lating from Dr. Hallef^ Table of obferva- 
tibns) 776] which, fubtrafted from 8.760^ 
(the value of an annuity cef tain for 1 1 years) 
leaves i /. the remainder to be refer\^ed. 

The value of i /. to be received at the end 
of 1 1 years, is, 0.6496, by Table I. The pfo^ 
bability that the Kfe of a perfon, aged 34^ . 

' (17^ See the demoniftraittoii iff note (G^^pendiss. 

ihall" 
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flxall fail in 1 1 years, is, by Dr* Halley*$ Ta-* 
ble>: irii and the perpetuity is 25- Thefe . 
numbersi multiplied by one another^ ai;ui. i . 
added to the product, make 4.34» whicbi * 
multiplied by xo,. (the given annuity) givet 
/•43.4, the required valae in a fmgle prefent 
payment, 

/.43*4i divided bv 1*04, gives A 4 1.7* the 
true value, by Scholium to Qucft. X. of tbd 
affurance of an equhalmt fum> or of 250/* iot 
1 1 years on the given life. 

Agairt, 41.7, divided by 8.76, (the Value 
of the given life for the given time with unity 
added to it) gives 4.76, the fame Value in ah- 
Jiual payments beginning immediately, fof 
I \ years (^), fubjeift to failure Ihould th« 
life faih 

SckotiuM* 

In a limilaf way may the price of afluf^ii- 
ces on any two joint lives, or the hng^ of 
two lives for any given terms, be cdlcuUtt d | . 
the rule, being as follows i 

*' Frdnj the value of an annuity certain > 
*' for the given term, fubtraCl the value of 
•* the joint lives, ot the longeft of the two ^ 
*'. lives for the givm ierm^. ^nd by Scho- 
** lium to (^Ct. VI. and re/erve the remain-* 
*' xicf .— Multipl/. <he value of i A to be re* . 

• 

(a) Thfl iiH p9^meH to be mail; ft the f n4 ol tb« 
tilb jcftf } or 12 payment! in all. 

E «' ceivcd 
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*• ceived at the end of the given term by the 
"* perpetuity, ' and alfo by the probability 
**''thaft theyW;// Ihex; or the longcfi oftht\t%% \ 
^^^^ lives ^ fliall fail within the given Xtxttil This 
**^ pi-odufl: added to the x^vv€d' remainder; I 
**• and the^/wtnultiplied b^^he.arinulty-tb be ' 
•* aflured, will be the value pfthe alTwrance 
^*'" in a iihgle prefent payment.** 



I 
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_• ■'•ExATA't-LE; 

*f; What is the value of loL per an^um, to 
be entered upon, fhoiild . either q{ [ twe 
pierfons, one 40 and the other 30 years of 
age, die in ten years, reckoning interefl 
at 4 per cent, and calculating from JDr* 
•^^I?i7%'s Table." 

The. value of two joint lives at thefe ages> 
for 10 years, (found hy.S^hoUum io Q^eft. VI.) 
is, 6.51 5 which, fubtradled from S^u i, (the 
value of an annuity certain for ^10 years; at 
^percent.) leaves Ji.6o^ the remainder to be 
reserved. 

The value of i A to be received at the end 
of JO years, is, .6755, by Ta'blc 1. 

The probability, that the lives of one or 
other of tvvo perfons, aged 30 and 40,. (hall 
fail in 1.0 years, is, l44-> by Table HI, (^x). 

(<i) The probability taken from the Tabfc, that apeir- 
ibn aged 30, fliklMive 10 years, is, 44f'^ Thit a perfdft, 
aged 40, (hall live 10 years, is, ^^. T^^ ^^ ^^^ 
^oA&Mve 10 years, is, -I^^j niultipfied by |^, or y^. 
That they (nail not both live 10 years, or that ^nt or 9ther. * 
of^hem ihall die in this time, is, ^-^4) Tubtra^ed from 
unity, or, fj^* See note p. 23% 

And 
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And the/ perpetuity 2C. Thefe numbers^ . v. ^1,- 
hiultiplied by one another, and i*6o. added '?>v'<^ 
to the product, make 7.48, which, n:iultiplicd 
by I o, (the given annuity) . gives L 74*81 thd 
anfwer in^ fingle prefcirt payment. 

/. 74.8, divided by 1.04/ gives Lyitgi, thd 
value of the aflurance of an equivalent fum i 
or of 250/.'— A 7 1. 92, divided by 7.51, (the 
Value of the two joint lives for i-o years with 
unity added) gives 9*57, the value of the 
fame fum in annual payments beginning im* 
mediately, for 10 years, fubjcft to failure 
ihould the joint lives faiL 

Ex A M P i E Il» 

** What 18 the value of 10/. pef dfih. to Kd 
•• entered upon, fhould two perfons, one 30/ 
•* and the other 40, both die j that' is, fhould 
•^ the hngtji of the two lives fail ih' 10 years, 
I ** reckoning' intcfeft at /^percent, and cal-* 

«* culatin^ from Dr, Halley's Table ?" 

. The value of the longeji of* the twb lives 
'for 10 years, (that is, the value of the joint 
lives for 10 years, fuhtrafted frorii the fuih _ 
of the {a) values of the Angle' lives for lo 
. years) is/7:9 1 1 which, fubtradled from 8. n i^ 
the value of an annuity certaih for 10 years^ 
leaves *20 thtf renbainder to be rcferved,-^ 
The value of lY. to be teceivcd at the ^ end 

(fl) SceScholmtn-taQticft,.VIi 

E a ^i 



^2 ' ^ejtions concerning 

of loyeiiirs, is, .6755. The probability that 
the lives of two 'pcrfons, ^ged 30 and 46, ' 
lliall fail in lo years, is, by Table III, ^^n 
multiplied by t+t, or TT-Hrr^ and the per- 
pettiity'25. Thefe numbers, rliultiplied by 
©ne another, and .20 added to the^produdt, * 
nnke .j^Q, which, multiplied by 10, (the" 
given annuity) gives 7.4, the anfwer in a lin- 
gle payment. " ' ' 

'7.4, divided, by 1.04, gives 7.1 1> the Va- 
lue 6f the aflurancb bf ikqL 

Remark I. 

The values of Iingle lives for given terms, 
when thefe terms are lefs* than 10 years, 
muft, in anfwering thefe Queftions, and alfo 
in anfwering the following Queftions, be. 
fobnd triie to at lead 2 of 3 plac^ 6f deci- 
mals. But they cannot be found tbthis ex- 
.adnefs by any Tables that are extant j and, 
therefore, they muft be calculated, in the fol- ., 
lovving mannei" : ' 

}.' Multiply'thS probability, taken out of 
*^ 'the Table of Obfervations, 'that the life - 
^' fhall exift i, 2, 3, &;c. years, by. the value 
^* of t/. due at' the end of i, 2, 3, &c. years; 
** and the fiim of the produfts will bq the 
" Value of the life for 1,' 2, ^2, &c. years/' 

For Example. i*he probability,^ that a * 
perfon whofe age is 34, (hall live a year, is, 

by 
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V 

by D.i\:H^%:s Ttble, 4|^. The probabili- 
ty, at th^ fame age^^ of living 2 years,^ \^^ ^^ ; 

.3 years-, t44--^II4 multiplied by .9615, (the 
value,' by Table I, of iL diie at the end ofa 

^ year, intcreft being at 4 p^r ^ent.) , is,. .942 ; 

'or 'th.e value of- the life for one year. — 1-§4* 

• multiplie(i by .9245, (the value of i /. due at 
the end of 2 years) is, .89 1^ And this added 
to the former product, gives 1*833; pr the 
value of the life for 2year3. — J||, multiplied 
by .8890, (the value of i/. due at the end of 
3 years) is, .841; and this produd, added' 

•to .1^833, makes 2.6^4, or the value of the 
given life for 3 years. 

When the term exceeds 10. years, the rule 
in Queft. VI. will give thefe values with fuf- 
ficient e3ca<3:nefs^ and it would do the fame 
in alL cafes, were the values of lives given 
•true to 3/ or 4 places of decimals, and iu 
ilrift agreement to the Tables of Obfervation 
ufed. 

The remark now made is to be extended 
to the values of joint lives for given terms. 
For thefe values, like thofe of Jingle lives, 
cannot be found in folving thefe. Queftipns 
with fufBcient accuracy, when tbe terms are 
fmall, by any mfethod, except the tedious 
one, of .multiplying the probability that the 
it Eves {h2M,botb continue 1, 2, 3, &c. years, 
by the value of 1/. due at the end of i, 2, 
3, &d. years, and taking the fum of the pro- 
du<fts in th^ ipanner j^uft defcribed. 

E 3 Remark 
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/ * Rem AR K II* 

* If:tbe annuity is to be entered upoQ« m 
cifc of the failure witl^m a giycp tim^e.^t 
any life or lives, at the end (^ that, tifne )^ arid 
xiot i?/ ij)e epd of ibe year in 'ifbicb tJiejfaUm;^ 
,fn4y kafpen ; its prefent value will t^.the pro* 
du(ft ariung from tlie continual raul^jiixliqatiop 
b^ one. another fef" tlie perpctjaity ^pcf^(?fi 
by unity ; the . val.ue of i /. due at the eiul pf 
the given timej the annuity; and the pfolpa^-- 
biiity that tlie life,. or lives, {hall fail within 
the g^ven time/ And care ihpuld be.t^k^ep 
not to confounci tKefc/two Xorts. cdf X^i^iUpq^ 
with one another .7— TIius; the valine intone 
paynijent' of Jo7. j^er ann* to tie ei|tei;^d upon 
eleven years henccj^. in cafe .a perfoii^ged 34 
ihould not live fo long, is 26, (the perpetuity 
increafed by unity, intejeft beipg at ^p^r cent^ 
multiplied by .6496, and by 19/. and alfo . 
by Tlr> or 3 4. 8. ^-^ This value, divided by 
3.04* is, 33.59 >the valuf <2if an equivalent 
fum, or^qf g^oA to „be obtained q^tbe-iani^j 

cQjiditionSf ... 

» . ■ ■ t • . - "- 

I « 

.*.;'••.«■-. 

The yalu© oi" the ajjfurance of .anyi annuiQr 
on the whole coatinuance of; any/fingle ji^ 
is, by Queft, X, theVw^yJ oif the perpetuity 
above the value of the.Kfei multiplied by th© 
annuity, AnB in like maqner ; the value of 
ij[\^ ayurance of any .anniiity on tjije ^whoie 
continuance of any two joint lives, 'or tl^e 
hn^i0Qi two lives, is tlie e;xcef5 of the per^^ 
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petuity above the vaiu« i^f the joint lives, of 
of .the longed of two lives, multiplied by the 
Annuity: This is very obvious j but no ^?-: 
ncraf liethbd bas J)een yet explained of find- 
ing the valtres of ajjarance^ on lives and fur-* 
vivorflfiipS for terms ^of year$ lefs than the 
vtitbbie qootinuance of the lives. For this rea- 
fon, 1 h^ve been here more Explicit than I 
ilionhi^therwiie have been ; arid, as fuch af- 
ittrancesr are . now • much pradifed, and may 
be very ufdful if their values are rightly de-; 
termined, 1 have thought proper to add the 
two following (S^ueftidns, which, when join- 
cfl -to ^eftion XL and Mr; Simpjon's ^^d 
Proilef^f given in tjie note p. 39, will, I be- 
lieve, exnauft this fubjedt as far as two lives 
can be tonccrned> 

, Question XV. 

.<f B, expeftant, will' lofe a. given fum, 
'* (hould be furvlve A, 'WifJbm a given time. ^ 
«V Wbat Ought he to pay for the aJJuraMe of 
" itf -^Ih other words I '* What ought he 
•' to pay for a given fum to be received at 
** iiue iteath of A,* ihould be happen €0 ^fur- 
** .vive Jhim? within a given time ? " 

♦ - "•'"if 

t)ivide i\{^fum of the decrements of life 

in t^e Ta1:)le. of Obferyaiiojp;s from the age 

of A, for the given time, Jpy the given time; 

aad« by' the' y«ci//V///, divide the number of 

■ E 4 the 
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the iim^ in the Tabisiat thda^jt^ A i fln<} 
8gk1r>r hy thiisT^ri^m/quQUeDt (i), (divide tiM 
gi?ei3 fum referving the third x^a^li^nu :» ? 
V ;F&id the value of an ^nuityi cm.the lifti 
€<€ B^ for the given time;' . Xo thisvaiue add 
the quotient y that.wilLariic from^dividitig the 
v^loe .of -aa annuity certain^ for - the given 
tiiAe,!by twice t\it. sompiement of the life;of 
B; mnd xh^ fimy muliiiplied by tht. refsrfuhl 
jjfu^ienfs wjll be the required va^ua in a iing^k 

pr^fept ^^) payn^enl, . ,> >, . . , :\ 

- *-. ' . . ' . ' * 

:Let the Table of Gbfervations Be Mh Stmp^ 
jMsfor London, or'Table VIII: E^t the fate 
ofintereil be 'i^ per cent. A; fevenTfears of 
flge, B, 3Q. The given time 14 'yeai^i 
The given fum ioo/. — The fum of the de- 
iremntSy in Table Vlfl. for 14 yearS from the 
a^e of feven, is 73, which, .divided by 14, 
gives 5.2. • The liupib^r of the living at {t„ 
Ven is 430, -which, divided by 5.;?, and 100/. 
divided by the quotient^, ^wii'^luii^ the 
quotient to be rejerv'ed^ 

{a) When -the age of A is under 60, and the term fci 
large as^to ci^c^ed ^Hr diffielrenoe hetwewir itJflfcid i?©, it 
will be heft, when -the London.TikA%\% j^ed, ;to divide 
the given fum, not by the fecdnd.oviotienri here ?pentw 
on^d, 'bat by (he (;omfkinem* of the We of A, taken wX 
Of T^Wel??* ... 
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(3) See the demonftratlon of th}$ rule, ancJ ailfo pf the 
ri^le^ tfikt will be givert 'ro> foIVing th^ nexiCJueftiort, Iq 

1h^ Apfendi^, note m), - ''* " '^^^ ' . 

^ •/ Th« 



Reverjkttarj^ jdnm^^t &c. ^ 

* The v3ali£Brof\^:an]i«uty for 14 ycaiisdoi) 
Ac life qf B, is, by Qofift; VIw 9.5--r/riie 
value.Qf:ancannuity' certain for 14 yetrs^ is^ 
by TabW II. 11.296, whichv. dividod Iby 
94L4>. (tmce the con^kmentof tfat. H£^ ctf B^ 
byXabklX) (^r); gives /12, wlncb> addtdtb 
9*5> giv'cs 9.6^^; aisd this again multiptied 
fey:i.2i,:the rejirotd quotmh givc« 1^464; 
tfae/ir^0^yalue in aiz^ payaneotof ioo/« pay-^ 
able at the death^of A :a|^d:37>\to B aged 
30^ ihould A die and Irave B the furvivof 
within 14 years. 

' The prefent valueAr 14 years of two joint 
livps, onir 7 and. the other 30 years of age, 
may be found, by the help of Table XI, and 
the rulein the.iSi:^(7//tt^to Queft. VLto be 
nearly 9 years piirchafe r and, /. 11.64 di- 
vided by this value with unity iadde4> (H'^by 
10, gives, I a 64, the .foregoing value in ^n-^ 
nual payments during the joint lives for 14 
years, x}ci^ firft payment to Le made imme- 
diately, and the lafi payment .at the end of 
14 years, ihould the JQint lives not fail. 

Scholium. 



.i 



It defiM'Vjes.ijarticularly to be remembered, 
that in this method likewife may be calcu-i 
lated, what Aims pugbt to be paid .on any 
lurvivorfhip, within a given time, of^one life 

(12) Thii T^ble gives %)cit expeffations ojdly, but jt ihould 
. W rementbcrcd, that twice the expeifaihn hA\w^y$th^ 
^pnflernini of ^ life. Sec note, p, 37/ 

beyond 



f8 ' i^g^Hms tmcernmg '^ 

jb^yMid-aitother^ in confidcration*^ of: any.gi- 
;vcn Aim now adyanccd.—Thc following Ex-i 
^cnple of this is a cafe which has offered iN 
^elf^in pf adlicc* 

.. :V A perfbn, /aged .3O9 l^s in expefkation 
f^ aaefta(e ivhichis to^eome to fa in, pno^ 
f.V.vlcled he .furvives a ffdnwj aged 7, before 
ffjheis out qf .his. minority ; that, is, pro- 
** v^ded .be fhovijd be :htmfe}£ livjfog tiA the 

V time of ithe minor's deaths (hould that hap-*' 
^' pen before .he is. ai.'-'-^In thefe^^circuA-' 
•^fiances, he wants to borrow 1000/. on his 
^^ e^^eBaiian^ W^^^ -rewr^n out of ihe 

eilate depending on fuch a furvivorfhip, is 
^ propdr equieajent for this . fum now ad- 

V vanced, inlcreft being reckoned at ^ 3 per 
i^.cent. and jbc probabilities of ^iife being 
^'ifiif>ppiedrthe fame with thofe in:Mr. Simp^ 
^'Jints Table qf liiOndm i>bfei:irations ?** ^ 
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Answer. 

It * appears Jfrom. what has bqen juft deter-* 
mined, that for A 11.64 now advanced^ the. 
proper equivalei^t in.fvich. circumflances, is, 
loo/. to be paid, in cafe the furvivorfhip 
(hofi^d. ta^e plaoe; or, hy thfi^c^rrfi^m ia 
p^ge .34, as much of the eftate as loo/.* 
will buy at 3 per cent, iuppofing the fir ft rent 
to be ceceijj^d immediately; (that is, fup-- 
pofing the cflate >yorth 34.33 ye^rspurchare.) 
or /. 2.9 1 2 per annum, — ^By the rule, of pro- 
portion, therefore, for iooo/. tlxe proper 
^ cqui- 
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* 

eqiiiyaleqt willbc^ 8591 /« in monty^ or 950/# 
per annum out qif the cftatc, ^ * • 

. - ... * 

QLjuESTroN XVL 

i^ looit will be loft to 8*$ heirs^ fliould he 

^?' happen to 4 ie after A, 'withih a ghen titrie. 

** What is the price of ^A^ affiir^ince of it ?-^-* 

"That is: What is the prcfent value of 

100/. payable at the dealli of B, provided 

his death (hould happen after A's death, 

; • , .1 

. Ans WERt 

JDividc tlie /Um of the decremeota of lifii 
Jn th^ T^ble of OhfeFv^tionsiic^nthe age of 
JB, fpF: the given time, by the given timcj 
aijd hy t^Q q¥9tient idividc the number of the 
living at .the age of B } and again, by this 
Jicond quotient (a), divide the given fum, re^i- 
ferving the third, quotient. 

Find the value of an annuity on the life A 
for % number of years, lefs hj^ne year than 
the given time, which fubtrad from the va- 
lue of jsinaahuity pertain for. the fame num^ 
ber.of years.' Multiply thfe remainder by the 
rejkrvti qMtientf and divide the produSf by 
the amount of i7. for one year, and let tlii$ 
be ^ fecund reicrved quoticat, 

(«} Or rather, if the London T^bl^ 19 ufcd, by the iam^ 
flement of the life ofB, when his age is under 60, and 
the i^ttti e;tceeii$ tl^e differ mi between it and. 70. 

Again, 



v6o * ^uefthm conctrning -^ 

-'- ' Again\, Multiply into one artothefthe;^^ 

fiefferved quotient, and the vallie 'of an an- 

nliity certain for the given time; and divide 

the produft' by twice the complement of Ks 

. Itfe; Thi« /^ qiaotient, added to thc^5«^/ 

^-^refferved quotient, will be the attf'^erm apre- 

.fentfmgle payment. , - * . 

. • ■ -Ex A'M P L E. / ''^ 

Let the age of B be 40. Of A 36;- The 
funi 100/. Rate of intereft 4 /<fr r^/. The 
given time 20 years. Thfc Table of Obfer- 
vations, Mr. Simpfons^ or Table VIII. — The 
•iubi of the decrements of life'i in^this Table, 
from the age of 40 for 20 years, is r 27^ whidfi, 
divided by ?o; (the given time) gives^6;^8*-*- 
The number of the living at 4c) is^^ ±2^y wHidi, 
'divided by 6.38, gives 35:8 ; and ?iboA (the 
-given fum) divided by '35.8, git^e^ '2.79, thig 
Jirft quotient to be referved. • ! » . 

/ ^hc value of an annuity /or 19 years 6n 
.a life at 30 years of age, is 10.3 ; 'whidi\ 
fubtraftcd frolii 13.134, (the vdluet)f an fen* 
vnuity certain fdrig years,' by Table It) a'lid 
tht remainder multiplied by 2.79, giv^s^.S^* 
This product divided by i .04, (the 'amount 
of 1 /. in one year) gives 7.60 ;' tht fecond 
referved quotient. 

2.79 ipultiplied by 13. 5 9,. (the value of an 
iannuity certain for 20 years) gives 37.916 5 
and this produSl divided by 94,4, (twice the 
« / / com- 
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complctaeint of A's life by Table JXO gwes . 
*4ot, which^ added 107.60, gives 87.,t^e- 
Anfwer ; of^ the value of 1 00/. payable at the 
death of B, on the contingency of his furyiv- 
ifig A aged 30^ and tot^ dying in 20 jeai^s* - 

It is plain, that this is likewifethe- fijm 
that ought to be lent to B. now, on the ejc- . 
pedation of 100/. at his death, provided it 
fllould happen after A*.s death in 20 years. 

This rule gives the juft folution in all cafes, 
except when B, the expcijant, is t\ie yoifnge^ 
of the two lives, and at the fame time the 
terrm of years ^nf^/^r than the comple;meiit 
of A's life. In this particular cafe % b fol- 
lowing rule muft be ufed. / 

FirS,.by the preceding rule, the yalue of " 
the aiTarancc of the given fum for a terra .of 
years, equal to the complement of A's life, 
and let tUi» value be r^ferveJ. Multiply, by 
one another the given J/Z^;;^^ thp value. p£ iL 
to be repeiv^d at the end of a number of 
, years equal to the, complement of A'3,lifc ;. , 
..and, the. value of an annuity certain ^r ?is * 
iaaany years as the ^iven term exf^eeds this , 
^ complement. And the product ^ divi4?d |)y 
< tbe^CQmplen[^ent of B's life^^ and the quotient 
., added; to t\it value reffjrped^ will be. tne truc^ 
value fought* , . . /, - , 

.... • ' » > 
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Let' the age of B be 50 i of A^ 40. ' The 

t^rhi 47 years; and every thinjg clfe as in 

7 the 



6l • ^^Jlfbni cbncehiing 

the Uft Exataplc. The complemcht of A's 
Ufe;iS, by Table IX, 39.2. The^dlue ot 
160// to be received at the death of* B, if hd 
fiirViv^s A within 39 years, may be found 
by'fhtf prfcceiirtg rule to be /. 16.1 c ; the va-^ 
lueto be rcferved.-— The value of 1/. to be 
received at the end of 39 years is, by Table 
II,' .2166. The value of an annuity certain 
for 8 years, (the exciefs of the given term ' 
above the comDleraent of the life of B by 
liable iX.) is, 0.733J 

And thefe two values nfiultipHed by one 
another, and by loq/. give 145-835 which, 
divided by 47.2, (the complement of the life 
of B) and 16.15, added to the quotient, make 
L 19.23, the value fought. 

Remark. 

As after finding the prefent value df an 
eftate, or annuity, it is neccffary to divide 
that value by the amount of i /. in one year, 
in order to find the prefent vdiie of ^Jwri 
e^uivakht to ih^ annuity ; fo, after finding the 
VJllue of a fum, it is neQeffary to multiply that 
value by the faid amount, in order to find 
from, it the value of an equivalent annuityr 

Jn the firil: Example,^ therefore, the value 
of an eftate of 4/. per annum^ would be 7.8.32* 
In the fecond Example, 20 L . And this is, 
as it, ought to be, the value for the whole 
duration of the lives, agreeably to thfe Pro- 
blem laHthc lujjc pagie 37< ' 

la 



R^erjbnary Annuities^ &c. 6j 

la folvin^ this Queftlon, care alfo tnuft be 
taken not to forget ihtfrfi Kemark uiider 
the foregoing Queftroii. " 

In the fame way with that in which th^^ 
rules m the three laft Queftions have been 
difcovered, it is poffible to find rules for cal-- 
culatihg the values of afurances, for ghen 
terms, on lives and furvivorihips, where three 
or more liyes are concerned. But this is of 
lefs importance; and I jrfiufe to leave to 
others the further profccution of this fubje<3:» 
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f* Q H 'A P. II. iy 

(jMt'pimn^xm Application ofthe^ef- 
■ j /w^ in the foregoing Chapter to th& 
' Schemes ^fythe Societies in Great 
. Britain, for, making AJfurances on . 
Lives and l^urmvQrJhips^ 4md. fof , 
granting Annuities to tVidaws^ arid 
tofPerfans in old Age. ^ 

SE c T. i; 

Of the London Annuity, and the hz\xAz!b\(& 
Societies for the Benefit of Widows^ 

THE fcheme mentioned in Qucft. VIIL 
19 nearly that of the London Annuity 
Society. The Laudable Society is alfo formed 
on a'fimilar plan. In both, the annual con^ 
tribution of every member is five guineas^ 
payable half-yearly I and for this a title is 
given to an annuity of 20/. to every widb\y 
during v^idowhood, if the hufband, after ad* 
tniflion, lives one year according to thtjirft 
fcheme ; or ihree 'years according to the {a) 

(if) In this (bciety a; member who lives but ^nt.yttr^ 
is entitled to nomar&ihan an annuity of 10/. for bis 
widow; if he lives two years, 15/. if he lives three years^ 
20/. four years J 15/, fcven years, 30/, ten ycars^ 35^ 
tbir^»^ jrcarSj^ 40/. 

4' ii. ^^ » . . fecondi 
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tf tic. Jbnd^ Ahnuhy, S^^* 6| 

^ff3P«il(*ipf: 3©y. if th^hu&and Hvcs^«ty«r^ 
ttccording' Id bqth &h#alet'^af|d.4)o/. liccofd> 
ing to xkitfirft fchcmc, if he lives 15 years^ 
•^vi S ^i^f ;ti»J^w^^ tfic,^ftcaSnd- -^ Irt 

h^\}Of icbfls^fd d)iqb.(<£c!i)is< ii^/no mother; pre^ 
-miiifl^-pr.fiqe re<|^H'Qdv:.tham.S6^ gtuhcita €xf 
jr^ridiparyi,,«iMdaiiffiQai frooi eteiy imeih* 
ip^s \vhofc. !*gr dde3 ..nQt- c;tcccd .45. ": The 
(^aifij^k Sf^ktyMmts fK>oe. tJtiott 45) and 
^ii^iJUf^n JbiM-ty i^odctf obliges wciy pcr^^ 
* Jo^: ^rwccn .4..5i^iyi 5l5-^to^^ atjadajiiTion^ 
' fkv^ guio^s e^tf aordiiiaryi for .every yjett that 

. '^ :hftiii|^rned,pf 4.^4: ^ : '.\ . 

' W-' t ;Tlw(e are ibc iti^h particuttrS. in thfcfe 
jfchcmej J , ftridi *llire£bre^ both ,ofr tbcpa;!;. w^rc 
• the annuities. tQ';be: tnjoycU Sot .lifc^lteould 
ari^c^ive ;(fappo^jig Ait members alt uAdci^ 
^ ?^ ^^ni^iiop, ^Qd ^f .th<^ f?me .age&^vitH 
tb^nwivcs, ?nf(: raofocjr at 4 ^^^ ^tf«/^). b^i^ 
little' CDftf-e thap *htQd,4ifths of lift true vala« 
joi t^e annyitiea : or about qn^ilfj fuppo-^ 
iingwiyps^ one; with anothei"^ 10 years yQung-|* 
jsr dian tb^ir .buibaads 1 as appears; ftooi 
<iueftiftn VJIIi 

It appf ar3 furthet in that Qucrtioo,^ tKat^ 
fuppofiqg the , annuities to be lifi annuiti^Si 
and men' and their wi^cs of equal ages, the 
exjiedation to which an arinual payment of 
five guineas beginning immediately, entitks;^ 
is' h<^>lyyi4y. J?' ^ cil^tritSutc^ Tiycs ayear^ 
'^n^^oU/^Mz liir^S' fijyca years {a)i taking 

'^^ ' {d) TW fame afindaT payment wiW,* ob the time fiip^ 
-^Wfe. ^^tio«is, r fttitle to r 4.7: It a mcmbtr lives a jea^ and liL 
v'«f *f tie lives rAr/# ycaifs. 

f ibe 



i6$ C^ /A^'JUdidila'iknitt 

the nvfcdittffi hetvfe&^kheLdmbguA ^^ 

^1. I will; .therefore^ : endeiiroi^ (hmmi 
'^if "ifi. a way which, xWhk tbhA^i 4s\M6i 
«ietltly<dMifi¥e» and 'ffia^^be iiilirf ' M ta» 

ma«ical caloslatianv-^ iballbere^n^ttfiiiifc ttly«^ 

jfelf M^ the :fchem^ i)#4ie lLi?;«^ 

ciety*^ The differences betw^eniit^iaiikduhfr 

^dbi*dtle»^^tid' what is^cbieqfaid of tfstaaaie w«il 

be -^ly applicable td^eidther. j ii ^" • ^ 

:AiC<:onii]i]^ to this ^llemci 4j5;it rbatcbeefl 
^ deferibed^ all Jthtft lii^ t^ y«»s ki tlifr 
ibdiety^<wiH be etitided t& antraitiep ^ jfi>f^ 
fir aMmm for their midwvs:. ^v^fpofe * the: 
whole (bciety, at adt¥iifiio^y to be imed <3f 4<^ 
yeiurs. of age, ftaicdn:'ORe with- 'ttttoch^T* A 

utg 23 years ; and be has ai> ^oi^ehance -dJT 
cotttisaing wi^h 'acwife of ribe famr^cge^ (that 
i$, of contiaiiing'an^ithe' focie^)' 13 yeai^ 
and ^ {a). Not mocli lefs^ ^berefbre,^ tlia» 

(tf) This IS the exad truth accpwKng to Wr.DtABi^ 
w'/s hjrpothcfis, and xYt^'Sirwich Tabled But accoi'd^ 
Iflg to Dr.- Halky^ tnd- the Northampton Tabfev -» 'irtstro 
40 years of* age has an euen clHincedSltvm^fiofnore 
than 22 years, and of joint contimtance ^rith a irift of tNr 

iamt 



t ■» 



tjr 15 yeah 4 acLd|;(mQf9qp»kJ^K^^ 

ibah half- ilie widows that wiil tronie upon 

»'ldfeiofc«bw 

iibly\As^ fKi^fe^ let itrfj &ppfei that icmvt^ 
8d:;atto«titailtt i^cHiftimlyti i&j^ -f be ibdety^xrf^e 

iMT Ci^aicr/. ; Tx^^ tiito th$./r^ 

tictjf' T»rili pay ^AoJ.ipi^'ianmM, or thri . iotft 

l^t «t p^nD^orgigi^ ; !Qhtit'/ucfa zii mtmiiy '^ 

^hili^l^cPbne yt^ti h \ti>nh{hy Q^Q^cVlU 
^.2\^yl'rd ^v ihiglfc . fwdbat paynaciiit,-^^^^ 
^tlyi Izomrdm^ to the jL W(?«, ^^d ^U the- 

? Jft'^cargtot appear ithjiroljablc to .anyr'onci 
1^ ihit fljipuld be the trii? value of fuch 4 
initir%Q^v'i> ItiK^ hot: proibaklc^ that thete it 
%fl^!lituatiori in which the decrements of life 

fiW!« ftj^i i^y^^ff .-^^-Fof^ty fl^vi^ bj? more than tfcp ntyaiit 
Agj^.of.lk^jjqjembers of. tbe focieiy^ s|t aclmf(fiof>>; aiid:»94{fr 
tiy& accoi^nf 'fh^ ^(iMfflber of f^ivii|jtan(a of 40/* ir^uft te 
iifftppr^wnabiy: greater. ^ X^inlf^^n sfge^ tti€T^fi>f^. Sai 
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^8 ; v^^iir..I^pjb4w^..A^ ; 

«fW<futh^' aid caa ^y i^ a ttntW part mbrfe of 
lef$^-i-*85/. in '^rcfent payment-is tlie fame 
With' 3^/. Sj. per ^mwM'fo^evtt.'^^f^t is ah 
annual pay toeiit of ^<5:gumfeavM^J^^^^ 
ctiSfe ^S foon as drficr.rf ifaV0 HVfite -^ach'^^L© 
fails, < equal m>val{iei?te iftidte rf^ jpeipfc^ilit^ 
Bvcry one muft fc^^* tbat thcate.'is'^rgreatriiil^ 
fet;enGe . -^ A fct df'^xiiarriti^ ^ *Bet<2^ecn :paf* 
lonr all 40, >wrll, a^cWdiiJg tcr ■ tfcfeTJrebfehi* 
litt*s^of'life vAjyr. flM^V Tab% iaft, cod 
^itfe- anothcrviii5/ye^9^^^ifc)f;;'Iand to ' annlibl 
-payment^Kegiomiig-irtimeifiaMyi'^^rrrt^^^ 
joiht <:ontihiMnce -of''tWG^^crfensL of^ltfeis tigi^ 
Is-' ^^orth I o yti^rs'' pordbafe (^)>* : lTfete}<:««te*- 
^aiifori theh, in th« prefent'xigfe,. is fe4twem ' 
i^h Bs\'per annum jyxr tf*^r/.^nd;^Vi? |fuiift»as 
^r afmumfor 1 5 j^^/^ri ? s dt bctweSf to *aav 
tjuity of 3 /;'^8i; Ivortih 2?y yedlir^i purchafe, 
and -an annuity of five'guificsaSLWWlh'Onfyjo 
^^i'S'pui^cbafc.:.""" ■' ' ^ \^^'-i^s w,'j ;uci:- -^^.0 

' Bttt to throw tha« fufejefl: inftoahttlher Jighfc 

(rt) See the. beginning of Eflay i. ,, / . ^v ^ 

"i;i)Thfc value of^fuch U 'AMrsX'^^ixd:^Tit^\^^'»^ 
Kt, Of the London Obfer^audiis^ ia^^.i"^ a-itilid'%^ by M^ 
De M(^^^ hf^ifth^&s.'^ h^aport, tafe^a iatQjthis a<i^ 
eount. the five guineas ^/j^ paid at' ad miiTioi^^lie^ itjb 
obviouflv of too little confequerice to 'm^kc any cbnlidc- 
raWe dUfer^nde; The aHoWdrtces* I haVfe* ^.^ikt^fir ftrvo* 
of tiheff^.fehem^S' ar-^.n^otetthairiccpiivalen^ta i^ \Ia paa- 
ticular^ it fhouW be rcn^ffn^circd, <hat.|tbe>c4lcwlawri 
fuppofci that the payments required by thele Icnemes, arfc 
y€ar}y payments beginning imoiediately ; (fee p. 28J and 



to be due for any part of theyear, in which the annuitant 
ihall bappen to die. 

Let 




«W' Laudable SocfefIes,'6€c. 6 a 

Let the' h timber Xp Vc^litch , the^ fociety ^ it 

kc^P^c^p ^ fuppoff4 to' b6^c><^i ^ h k^Bi^>^^ 
^^monftfated in (^eA>::lt»: that; at l^afL fe^Jlf 
tbisnumbcx of wi<iow$'\yiil.ta^ time ,^91135,19 
he ccnftafijyy on the Ibt/iety yand it Ha^^aJfo 
been juft j;)qw ibewn^ th^t liie mediuq?itofiany 
nuitie^yripaj^able tatbeni> will be atie^fl ^^JL 
^fj^r^s^rcoytfe of years; then,;the foeiety will 
bay^ a^conJUlit expence to htM of z^ooLper 
/mmm^rr^B^t what will be its^incoipe;?— <-Ia 
girder? to determine this* We muft confidett 
th^t tbefe :ar? two fourpes from whence ks 
i^eoore. will be derit^ed. Firft, the annual 
paym€)i)tS7pf the members. And, fecon^Iy, 
ihe.moiity accumiulated^ or the capital vo^k^ 
Spring tl>e time the number of annuitants is 
pooling to* a maxjmum. ^-^Thc firft of thefe 
iburc€§ ililords kooo guineas, or 1050A per 
amAm^^^ This wants 1750/. of the annual 
expenqe^^^uA mentioned |- and,thereforcj in 
order that theincpnae of the ^ciety. rojiyj^c. 
tM|ttal:tQith«fbiirden uppfi'ity,wi>en the tnnui*' 
tariti cx)mc to zmcixifn'umt there muil be.a fund 
jajlfd in,^the;m^ean tj,m?;cquai tp 43,750/. 
SK^'\(^ wvcftate. in. perpetuity, of ly^oL per 
ronmm.'^i^Bm 10^0 h per annum begiAniBg 
. irfuAiara^^^ jfbfbbrn 24:^'.e^rs/aad im-. 

p?9»^f'^iwjt^<^^^ 0r deUvi, ^U .that :.tjme 

«t jfilper* €^#;i^> t((»mpoQnd intereil, will* but 

tWt raiftPlBWk^tabir^rri?);*' ^There is, there- 

(tf^ hvefy K^emqn of thjs.)cirwil ra^.he carilyiplY^ 
In rtic ifqliowiDg. maDncn Jn'TiiblpX fi^^ -^^^^'^^ 

, ' -'' *. 4 >, P 3 i* ■•i 1"«'.' ■."> ■ .-..*..• < .SH 



■» r% 



»> • • n « f' 



70 ^/l<f London Annuity' '^ 

% ?Wiyj<? f»%ft F95«i w^i w= imm \ ^^ 






qt)«tfyaiR9RS. . ,: ,7 rnu .• : . •.. -i ;.:,■..' J 



^ , . -> 



... Guipf 206 perions,:a|| ^p yep^ypt.^, 
»^3r^,{fian fiyc^ ^qcqf dlijg , to the Uf{(^/f^Ttf, 
bie'bf.Pbreryptiqnsj^.and not /q mapjj jt>^ yjc^ 

year, , Suppofc. thcii fi^^ tQ^'l^-reajr^unilrJ 
bcj;,C!^.meBpbefs that wijl die thjB, ftrfl: year, 
ojf the fopiety. , I;ri j(\j^'(jwnt ycaifs.tBj cqI^. 
}5e<ili}^,J)pd^ of fliepjjtfrsi wUl be cpJitJnuaUy* 
growing older 4 and,jhfyefore, .^e jicbporr. 
tiqn of them t|iat will' di? cv^^, ypV^<,vy*U 
be qpntinu^Uy increafing,. 'tilt^ -gpts^to,^ 
tpaxit(ium. I will, however^ |^pg(HCt <^^ 
im^i t|ie %ft ?9 jei^» jfto pwjcj^gV the. 



«>^ il** l>?ky*Wp at *hc iqrid <(f «ay njKmbcr.of nan ; ao4 
a|Qr gij^en attiittity divided ^ |)vat .faiucv >ifn): c«; the JW-^ 

%tfy,l^ which, thf aww'wwify w^lloin Wj; '»"^'«l( 
of y/!arsipcrenfe.T-T^»ij»jf.,thp pre|^nttal>|^of |/. pay- 
ab^ffaithc.endof 2sye«ra, ij( .jj?5i, re^tohing iiitercflf 
St rtf.^^iMf.. wd 1050X ^ir ^ AWHMt divided^ by >575i« 



^rft.pa|mciit is tq be ija^^. imm«<U;tt;jy^ whlcb i,,^a 
prefect 99ie« the annuity .ww iocreaio to tbe ^ame Tiim^ 
i^ one y^r Ws ttiBe.^rrBut'a inoTC particular aTccount a| 
this will be given in the ru^ W|M^^€^ to Cl^ Ta^ 9,% 

^^^of this work. 




n^qijber juft fpcpifi€<i[ will die every ^car> an4 
that,' .coniequentjy, v^h fnbte ; than jJbr icidi^x 
xffi\\h<iiiit every j^r oii theii«iety; ^'^1^ 
ages of all dicfe uadowsV ty!)en they'cttiiii' 
mence widowhood, wlUi; it is evident/ be' 
l>et ween 40 and 6o« ' One with another theng 
they n^ay be confidej:ed'as having commenced 
Wi^pwbob4 at 56 ytans 6f age; ^ow, five 
widows left every year at thi^^age, will^ in 
IP yearsi inipreaie to* 4^ conftantly in life 
togethcff according to die expe^ations of 
life in. ifablf^ HI, |V, {tad V j and, in 2a 
yearsg to 76 {a). Sup|)ofe the troc number 
al)ve together at^ the eind;of 9,Qtyt^vt to be 
only 6 z» the greater part of thcie will b^ 
4^hnitantc of 30/. and 40/. pfr ftnn. Md thf 
reft' 21^/.^ ( Wwp the former only equal to the 
j^tt^r/^dfis mipdiom of annm payable Xf$ 
jrhem lipoid exceed 25/. Suppofe then ihtiL 
liiedit(ni^td be no piore tb&n 2^/. and it will 

fli^ riili^ irt notj^ (A) la thd JB^pekkfbt. v I have ^'ii£ tte. 
^Qofifber iffinJBf ^teether^at 'dfite^er)^ pf ao years at ei/ tick 
iwiiythai tber^ilcr may B^ better fatisficd that I havj^.^ 
j^ept loW^houih, but afib to make an allowance- fol^'facli 
^ixAn 'i^i T^Ht brlc^ff liydxQfe hiembers t^h6 die i^Miki 
rjearaflfer'ayihi^bn^antl wto^ 'therefote, according to 
t6erc'rdb^j''Wm'be <miHY^ to lio annuities* Th» 
alI6waii'ce')Sl'''W laVge": f o^ the firft' ycair of the 

<ttfeW,^'it^^i^^ridt ii2&pcti abpve once in 4 ore yeafSt 
ati^ W'MHtt i^ i h^i|i1^er lib^ilf b«t fe tirctifbibtrteeili 
^mW^'^o^ pibBj^btWy IBra' irterf ar 46 wi!Mivc % 



foUp^) that, ar the itotl ^f-^c-yetfW^ At fe4* 
ckt}r will bare an anriual rent w^^fcf^zbK' 
teui^ied by 62, or i^ii/* 4nd,^nhefl able 
to heai fuchan cxpenccf, it muft,' i\i the in- 
terpibdiiate time^ have^cqtiifefi a^ln^riafe of 
iniicaii'e^ tqttal to the diffe^rerioe be W^ien i 050 A 
and 1612/. )>ir ann; That>is) it maft^ with 
its. favings, have accumuhted a ftock eqiia^ 
to ^^l. per ann. and worth 14,050/. But^. 
as during this time^ thWc will be a nutDbcl- 
0f annuitants conftantly iocre^iingf, to whom 
yearly payments 'muft bd made^ the ^ivings^ of 
Ihc focfiety cannot certainly be Ond half of 
what ^cy would have bccnfhad iti*bcfeh all 
the *tirtic free from all* burdens. Suppofe then 
the ftocfe prodqeed by thefe faving^^ to bo 
equ^i to the (lock that would ^rife>fron)*an 
irtcome of lo^oL per 4W«; bi^gifliiing jfiimc-* 
^iiately, and improved i^tvit^f ^t^fer cenf^ 
<:ompbund intereft, for*haIf ihe-time ^ hav<s 
penripned, or for to ye^r?, wiihQUt* being 
jfiiibjeiSt to any checks of ^dedudion^s : Such i^o 
income thus improved, would, in loyearsi^ 
prodnc? an addi'tipnal income of \boL per 
annu^ ox a capital of 1 4,000 /•r— According 
to thefe Obfcryations, thereforcji the annual 
ipcome of the foci?ty at. the end of 20 yearsi 
and before a third part of the ^^igheft annui-r 
tants could ; come . upon it, would begin. to 
fall (hon of it? expences. ' About that time^ 
thda it would neceffarily run dgfbbodj ^^A 
Ibnfi; before the number of annuitants could 
* 2 n(e 



riffetorft 1013^3 tt.wp\jld:i^i»iitsjw hole iVockv^ 

and fiftdvitfclf *«oderT(anDQc«i^ty idfixithcf:; 

dqublingirtfee ^Aniial piymepts of its fc^iain**^ 

berF, or o£ reducing the.^m>uittcs. tmi^ hral£ cm 

• AlliI li^ye now faid i^ mrfeantoa th^ fap^t 

members at foyearaof age,\asdis aftertvaids: 
Hoiited to that number^ by :ad0{utting no OHDrc : 
new :mej:«bei*sthaa will j^ft fupply the vacant 
cies Qcc^fioBed bv thclof? crf\old mmbcfrs; 
If it is aUqw^d to increafo» ittnaycontirtuck 
longer tiofie* . And, for this rcafon^'a focicty: 
Ihiat wanta^half the Income ncccflary tocfea^^ 
dfcr it^raanent, may very well fubfift,3iiii/ 
QVfai^ pro^'errfor 30 or 40 yearn— That,: the c 
idui^bkr&mtty^ .wa$ it to keep ta it$ prefcalf 
nwrabcr of member?, ;inighc poffibly ftdlvno- 
d«fi«ioocies:&ip ^o w 3^ y^^^^s to come $ .but 
ii itihp^V contiaiic to increafe at the rate:of 
7otrr Boitfwany.ywft, itAWQuld, at the end-of. 
that,tlm!Ji:.^offcf*'a bdaoce fo much in its faf« 
VQur^as;mighi euableit to|upport itfelf for mt:. 
^r 50 ycar^more:(^). Butbankruptcy would 

; C^) What b^s been before d?monftralf(l in CJi^ft. Ilf, 
fboufdlje here recolfefte^, that tbeWumtobfanrtuitantSi 
on TucK i'fpctety asihis, muft go bh to increaft for mor^ 
ti^^^iQP j^e^fe;,.^fter.ac9uir»ng Us grpat^ft numbe^ of 

"he i^au^ahfe Society, I slm informed, took its rvfe 
fr<Sm i ckleulatlon contained' In a pamphlet cntiVfed, Tfei 
poMtlity.a^(^'firciJki^ ofd %c^^u%inte\idii for^ th^ Bi^ 
mfit of fVi^QWs. lah£ ^bU t^fiupP^rtMfelf* The fcheme here 
Referred to, {s th^ laili^ with that Mrbich this society has 
' ' ' fincc 



Of th)e xl^opdoa t/^ujiptjr ,, 

CQf9f at laft; and with - the more ; tqriibX^j 
^fftgfe ihe longipf if 1^4 )^n 4cferi:?i vi, 

' TKc rule in the L^don AnnmtffShcictf^^^ 
WBicH obliges ei/ciy perfbn between flie ages* 
PT45 and j5, to pay at admiflion ^\ guipeas^ 
extraordinary, f6r every year thaPfee cieceied's 
45^ is an advantage to it, but \% Is a ' vcf v 
inade^^iiate, and alfb a very unequitable a(^ 
vantage. For at the fame time, that it obu- 
liges a perfon 5^ years of age, to give >?brir 
than the value ot his expectation, it tajces 
(thove two fifths le/s than the value from 1^ 
perfon who is ^5 years of age; 

If any perfons reqiaih ^U doubtful al;)aq| 
tvhat I haveiaid| I muA: heg theif. atti^ipi^. 
' to one further ^i^umeqt, ,^ ; , . 

It muft be reckoned upon ^^^K^iyotl^sr 
member of thefc (bcietics, fqppp%)g|han to, 
t;qnrfft of perfcms all of the is^^^,zfSK wit^v 
their wives, will leave wifdovi^sto.vir^ptm^ pne 
Vrith apothcr^ (as already diewa) a|}eaft «&A: 

ilncc followed ;>n4 I am afraid I fhaU hot be credited,' 
when I fay, that thei^ftIeti)atioh to prb^ -}ls 'Capacityiof 
fuffoirting itfel^, is fouoded oii die fupp^riljop^ tjti^t/ j^; 
buodred maixied men .wbofe common , ag^ isrsd, wiJji* 

leave but mi^ wido\K eyery year'j tho* at the fame time it 
is fuppofed that two oiftbemVill die evtry jftfar. -' ^ 

Thismiftake b^ made xlie 'Whole caki^tibn one brills? 
1wrong.r-7->fo(ti|iog cafij bc^plaifier ?baft tt^fi, ^: Oje 4eat|t{ 
pf ,$i ms^rried inan does not leave a widow at j^he end of 
the year, the Vcafoii muft b^, that*b6i!h hitnfetf ind'fns' 
Ifl^ife have happened to die in' 1^ year, : ^^ityl^rai^ayii^ 
very. iipprpbjiWc this Ifeoujd happcp, 






^cn ; ;^r. t^crjr 19 gu^npac thcin rec,emcj 
f|iey ii^ttt|.|Qrt^e idmc or c^het; hcreaftetr p^jr 
;!§/. B«t jptit l>e wfeU c<>nflderc:4 tvliat pa|j . 
cnaSle/^ti«» to do jtbis, pid liioniiy t^^^ 
no j0tof eft^ for gpy givca fum now receiyedj,,^ 
ihcj CDiild. iK)t afford at any ^ime hcfeaft'^if^ 
fOjpay Riore thap an equal fum. Thit j^ j 
,(4nce the deration oi Jkrvvoorfixfp is in thpV 
plHsfcet ,f afe,, by <^cft, JI, e<j[ual to tibc dii-?! 
fBtioa of'i^^rn^^)' the .proper confidieratioii 
fpr any given rcyerfionajy Annuity, to be air 
lowed tp»^thc furvivors of a (et of marriages, 
iStouM bev'in ,6qua| anrj^ty payable by' each 
#arH4^e dMkg its fexiftehce^'ahd juft half 
the revgrfionary annmty/if ft is to bfe iIk)We4 
(MHci'MffWiyfufviVdrfi, or to widows ei^ 
(f»ofr*'^*t)f^#idbW^^^^ The annoaj p^yhiert^ 
^en b^ti^ gmhtas; during marriage, can eh- 
tifle wlff6^s^'fo"«p wore than an anhuitjj oF 
^""liniieav fopf|)olSng taittfteJrto'beaMto'Mi* 
fi?rcft« ^U|^ if nione^ docs bear intere(l^, the 
lame paymleht will entitli jftiem to morf , in' 
; drppbrtfiott' to the degree in which it is cap^* 
Bte ctf-:being;itiiproved, during the tihie W 
^wcen th^i^ WW annual payfifi^nts be-? 

^in^> -and' th^ commoncxi^ 
|«fbW^4t ft (^^^^^ 
JiLi^ jj j^^ Ij^^v^^ this improvement cannot! 

prodttci 
capiUi| 
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tapital, the intcfcft of wliic4i ftiall be equal ta. 
t^40Dqal psiymwtL itfflf.. >. Aajrgmtn annual 
p^yni^nt perff iftly ijnptpw^ at js^pcP:cmUftopxy' 
pound intjyrcft^ j^q^ir^s 17, years ta double it* 
feli^ ftippofing dw firft^paynjieot caadc immc-. 
\dl^tRly; or,^n^f iS yeM:«i (a),. i£.the £rfl: 
payipent J5i hot ^owk .'ti\l the eAd of aiycar* 
J3^il,no marriages/ are //iJ^ taJaft^fo lopg^ 
except thofe j^roopg perfons/wbo .are «cry 
youpg. A hiarrjagp , betwc^a t\Koipcribns» 
b<;^h,40, wiU Jnpt v/rfli^tf^^ laft longer ihan 
i^ years, according tp. tbe probabHiticf of 
lijfc. in t)r- Hulkf^ X^ble*.. A marriage be- 
tween tw9 perfqns, both 50* wiji not pra^- 
babJy,^ by the fatDeTable^. laft.. longer th^ii 
eleven years ; nor a marriage between two, 
pcrfo»S| both 30i longer s than 1 6 y<2ars. 
Such iparriagea, it is true/ may pofSWy laft 
30 or -foyearst But this cireun^ftance i« 
liaorc ttian balanced by the f^(Ji, that rto lefs 
paf^bly they may not laft >i?tf year, Th? an-* 
imal payments, thep, being incapable of fii^h 
an in^provement as fli^U produce' an additi*. 
wialincom? cqiiarto themfelye§^5 it is obvi- 
dusf, that BO 'focicty ought to go fo far as tci 
allow to widows annuities twice as gre^t as* 

thofe' whiph might hc>JlQw^^d^YujRpofing ho 

.!(ir) At 5-^ ^'^/z^ the t>^riod cf doifblipg' 4ncincy Kjr 
Gbmpnuiid intereft, 1^ nearly 23 ycjirs. * At ^5 p^r teiiU 

- v —•■.;..•..,. •; ■••■- ••• wtereft 
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totereft:of ftjoKtfy (<^jr {oht, for ' kiffiaiidfii 
«s to aliaw,'?,if*ftjbid-of ib -|^uin^as,;-2d^giitt 
fittas-for An ^ wnwl payfrtcnt'of ftvq giiingasi 
Jmithetcii«t(fi»(fefiC!ea of ih€^ of the^ ^focie^ 
lies tif m^ £i(thf§ r^c^ition niay: b^e the fuli lai^ 
loyf[Vi^9Q^^r That is) fappofing the anmiil 
|Sjymeiit:i9fi^.a^h niicTnib^r to^^five gumeai^ 
jfioijb may^W/exped^dfcM: gaining from &jftiiC6 
^'oaiptul of 75*^inea«i or that (hall proAice 
three gumdas ^gr tmnum iritereit;/and tHe 
{xroperreveHlopary annuity will be 16 gui^ 
fieiksjor fiv rguinfeas more thin the proper 
rei*er%)n:ary annuityidid moxiey. admit of ho 
mpraxi^menti 
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♦^ •/*',- ^ .« .. ... . • y ^ • • "' 

•c Tt^ie pifcc^ing Qbfervatiojis.havc gone 09 
ttff Atp|¥?6^i9Rfv^i^at .the reverlionany annui- 
ties if pitO;i:^j^^^^ What, differcnpe ia 
fex^brof thefe,.fe>cieties jarires from thecir^ 
cuti\i^^(icej. that the anaoitiesare to he: pa^ 

fin\yjhr^m4ew^ 9^W>£ ^^ exaai/ detert- 
ipi^ed. .:Ss>fl[)p .jb4gment^: however,- may be 
fof n^iei^ of it frp(ft;iwMt has been faid.at the 
^pi>ql^fip%\Qf Que'li.. !!• Were even one Jiatf 

Xa) The inoiiey accumulate^ will not be exaA)f ^b^p 
Time' with' iKatt'td^wftcli the annual payment would in- 
ci^afe, if improved at compound intereft for a number of 

Stars* qqfta]^ip.tba( which tbe J<>^nt Jive»^ave an tqual 
!<?/2^< of ^ej^iftlng. Much lefs .wUl ,the increafe beiths 
lame with that which would arife from the annual pay- 
ment forborn, and improved, for a number of year^equal 
|x> the i^spe^ations of the joint lives. It will be lefs than 
€fA«^ or diefe, for a reafon explained in note (L) Ap- 
pendix. 

of 



hiiMM £ffrea>coii6<leri6g \vt>uld'^f«^li^^t>b'lri^ 
ibfildetf t: Potj ill 'ihi^ dfouttiftiiitst d# th^ 
ibeM)d«8/ it btirfn&vbe «xj9e€ted^j '4hiit'4t$&^ 
el«e^fo \^; dr p0r^«ipS)«iie M ^t^ivtr^ iAiWf^ 

«iie&oh as' have flfot the- |^txMaj6^'<»p«i^s 
li^ «f snaking cMbpeteAt' preivitiOffS for iYic^ 
^Acma in o^er waji^s. Thd ^^i^id^^t .itftiC 
ihereforei. will i» gtiKr^ bt ttii{>b¥hledl ^xrf 
atui^ 4>eif)f ellfo \th with fami4i«l^ bf <:}iit-t 
^-eoilt is quite unreafoti^le to^itpe^i ^f 

f his is true 6f fttch as may ba|)>p«n ^ ^1i^ 
jroufig J but yhen.a foqiejv hnkS X^M^M Gm^^ 
time, thegfii^fer pari Will hof be yobiig wlieii 
left, and thefcj at the fame titne that no ad- 
Vantage fcan" be expcfled ftotti^theif that rj^i jj|Lj. 
Ifvillbe^ in gifcncfal (he highejl ahijtmtantsi/ andi 
^drefot?,- the be<toieJi hurdeni-t^^Mditoi'tti 
the pr<^pc6! bf the iofs <Jf thdf intiaitldsfWln 
liave a 'pafticiil^r tendency to tliee^ tnairriage 
ampiig them.-^For all thtf« fea^B'S it feetfik 
to W lifcely, that the benofit, Mich tfi^ 
focie.tjes \yiU derive ftotn inafrfege,$ ajfftqfig 
tb^lr ,annuitajats»will not be icvyiCfiii^^isi;^ 
OTiSit ileaiit not ^coofidicntbkvftd te^ fa* eqoti^ 
to theadtamages I have alld^ed ifliini: Vf 
calculatipg.pii the %pofj|ipi^4.il;wittbcbmjBm 
tfyey th«y xepeive^wiU be.M/ways iiH^mteii:fiife¥:' 
feeffyf tokhimt hjs w delay ^ at the f'^e'i^I-^, 
^477A 'conipoundHmfeJl i thar the jf d^abortiij^' 

of 
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llPS^thv ibeir mtm^ asdi ti)dt confeclucpdv i^ 

n^qm^t f$t Do mor^ fihan halC <h« numbier ^ 
^'fl^f 9g^ '(4)?*^*^ Wi ttii refpei^ ' to the daft 'Of 
the& |i^pp$]4i.Cion€9' k d^(9r^9 to be particu^ 
larlytoj^pv^v tHiii^ by aii^i&Bquii'^ oiadie ^fon^ 
yqaiss i0^,j^,S^J(mJ, it yy^a^loundy tkstt tbe 
y4f^^^<^^HeW/(^^ Mdpf*€f^ffars there (}^}y 
naiwitbjdaiKiiag the diiBidoliofioccaiioned by 
i^>etc inaFfying^ did exc^e^d h^lf the mimbeir 
of inarriag&9* AndcertaiaJy it woi)ld ^ un^ 
jea^xMble ia tCbefe ibcietios^ r^ckoft 

that the fam^ will ^ha^peii ^mong <hdn?.^ 
i(&(|f(8jd-Ur^fip3!l$ tbaCi nolwi^hft^ndinjg 

( . »■';■. • * - . . • . ...-.* 

{^) Care flbottld h^ talicen m tbefe focieties, not ta judge 
of ihe^prbportton oX Widows chat 'will marry, -from the 
ppopwifcrt-th^' may happen to marry during their firft 
yesin^ ftei* Awft of!tbe widbWs -that will ^e left kt firft 
fwiMbe voi^i, vffkerta^ the grif^t gift iwiQ: not b^yvung 
when tney commence wklawhood^ afosr a fock^U^hsks^ 
fiihfifteff 3b or 4x3 years ; and, i^refore,,tho pne in 3 Op 
^Aoiild marty it'firt*, it will n'o(?bc reafonable to e>5- 
fl^jf thai h^ &> many ibould l^atry after the aifaifs of 
<fte fociety.lpccafne .ftationai^; 

'W 3^4 widows, all liviog at dneittme, weie counted ^ 
^toilriieintlltib^of iriftrried nnnifterr and profefibrs for 
^OfJ^fii^p«ft^btear»^^ab average, 667^^TvMntf 
'Wi4ow^.)ii9pifeafeic/t one yeanwith another ; and, fw 
•lisydifs, ending in' tbe year 1767, but nine of thefc had^ 
Mia«ied>-J€^the annuitants likewise (^about »6o in num. 
^}^ctpb :thex<%fid cigftaUifted aAtong- the Diflentersv in^ 
i^^k, £^r icjt^mg the widQ\^ p( budigent mniftei^ir ir- 
is fouad .that few ever marry. See. iche latter end^ of thre 
4fii E&fi and'note (A) in ^Appendix. 

the 
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the hazards that attend child-bcariog'^ iht 
probability^ that the woman ffaall fur.vivc in 
.marriage^ and not the man, 1% nxuch greater (^) 
thap is commonly imagined^ It will be (hovxi 
in the laft Effayi that it is .no|: lefs.than the 
odd? of 3 to 2; andhadi-calctilated agrees 
ably to this faft^ tHc values of anjntutics for 
widows* would have been givcn^neaf a quar<^ 
tar greater than they .have been given oxi the 
/lippofitipn, that. the ehanee of fiirvivorihip 
is equal between men and their . wives k**-^!* 
rnpft be added« that I have. made no account 
joi any expencqs attending the. execution and 
ma,nageaxent pf the fchenaes pf tfeefe ibcietieA 
Some fuch expences there mnft bcnand fomt 
advantage$ fhovild be always pxosridcd io, pr* 

der to compenfate them* , \ 

. ..... • *. « * 

. r * • ■ ■ 

There are In this kirigdom (everal ii^fiituf 
tions for the benefit of widows, befides thcj 
two on which I have now remarked i and id 
general, as far as I have had ariy information 
concerning them^ they are founded Oi) plants 

{a) Partly, as obfcrvcd in page 8, on atcaunt of tfte 
greater mortality of males^ but cbrefiy cm account of thcf 
c^ccef^ of i^eoQ cfaa aMKD^»fiile.«— Aecordvag^to^ t^ pnrtt^ 
cd articles of agreetnem^ iKe LaudabU BMchtf^ pays( r^o tc^ 
gard to this excefs of age $ and the allowaRce requir^A 
on this account by the Lmdm Amtidt^ Society is* foti^ 
fikig that it defervesna notice^ > V. r- : ^ -M 

In March 2770, tliirty*two^biiitia»4s. ilad dUdin^di^ 
Laudable Sacietjff and 27 wives« They feeii}^..c}ierefo^yf 
to be alrcfady begiaiiin|t to experience, that the chan<cet 
of furYirorfiiip la fliariuige are (n hwiar crf'^tte sriftw 




.«■ ■■ • 



fequally iilddequatfi. The ri>dtivcs which In- 
fluenee the contrivers of thefe i^jftitutions are, 
without doubt, laudable-^ biit they ought, J- 
think, to have iiiformccj' themfelves better; 
TFhis appears fafficientlyVfrom what has been 
faidj but i will juft rfiention one farther 
proof of it.; / \ ' J ;, 

The tjOndoH Annuity Sodety promifes thati 
if in 21 years ; and the Laudable Society tha^i 
if in 25 years, it (hall appear that theref has 
been all along an annual lurplus In favour of 
the fodeties; it' fh all be employed in either 
iraifing the annuities^ or in finking the annuaj 
payments i''^Qyf J they may be auured, that^ 
if at the efid of thefe periods, they fhoqld not 
be pdfleffeci 6F a confideraible furplus, the true 
teafon will be, their having gtanted much 
higher annuities than the annual contribu- 
tions are'^ble permanehfly to fupport i/For 
k has beeh.lleinbnftrated, that the number' 
biF annuitants, and confequcntly the amount 
of the anriual' e'ipertces> wilf go increafing for 
la long courfe of years- beyCrid thefe penod^'i 
'The cfFedj ther^forci , of carrying into cxe-' 
cution this re'gulatiopi'wUl be, precipitating 
tbat bankruptcy which v^ovid have come too 
loon had" there been- pa fuch regulation. 
' It h^S been /aid ia dfefincc df thefe Sbcie- 
ties, that the deficiencieajn their plans caonot 
be of mudS coftfequcnee, •fctecauTe their rules 
oblige them, to prefetve!" a ^conftant cc^uality 
between .lh.eif jncoave. a^dicatpences^ by. re^ 
dttcing the annuities as there (hall be occafion. 

Q And 
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And from hence it is inferred, that they can 
never be in any danger of a ba*nkruptcy. — In 
anfwer to this, it has appeared, that the time 
when they will begin to feel deficiencies is fo 
diftant, that' it will he too late to remedy pafl 
errors, without finking the annuities fo much, 
as' to render them inconfiderable and trifling. 
All that is given too much to prefent an- 
nuitants is fo much taken away ivom future 
annuitants. And if a. fcheme is very defici- 
ent, the firft annuitants may, for '30 or 40 
years, receive fo much more than thefy ought 
to receive, as to leave little or nothing ibr any 
who come after them. Deficient fchemes, 
therefore, are attended with; particular in-« 
juftice; and, this injuftice will be the fame, 
if, inftead oi reducing the annuities, the annual 
payments (hould be increafcd ; for all the dif- 
ference this can make will be, to caufe die 
injuftice to fall on future contributors^ inftead 
oi future annuitants. 

But what requires rnoft to "be confidered 
here is, that, after either the annuities have 
been for fome tinqie In a ftate of redU(3:ion> 
or the contributions in a ftate of increafe, it 
will be feen that thefe Societies have gone 
upon wrong plans, and, therefore,.'they will 
be defertcd and avoided ; the- confeqiiende of 
which will prove ftill greater deficiencies . ia 
their annual income, and a more rapid de-* 
fertion arid decline, 'till a total diflolution 
and bankruptcy take placew*-*Thi$ will be th^ 
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a 

death of moft of the prefent focieties for pro-*' 
viding for widows, if they continue to be en- 
couraged, and do not foon alter their plans: 
And at that period the nunciber of annuitants 
will be greater than ever; whofe, annuities/ 
having no other fupport than the poor re- 
mains of a ftock always infufficient^ will be 
ibon lefti without the pbffibility of relief, to 
lament that ignorance and credulity which 
gave rife to thefe TocietieSi and which had 
£b long fuppbrted them^ ' 

In tne London Annuity Society^ there is ait 
encouragement to hdtchelors .^vidi widowers to 
join them, arifing from the additional an-^ 
nuities to which they will be immediatelj^ 
entitled, when they marry, in confequence 
of having made their payments a greater 
number of years i and it is imagined^ that 
particular advantages will be derived from 
fuch members. But even thefe will in ge- 
neral pay much lels than the value of their 
expeftations. — A perfoa who begins an an^ 
nual contribution of five guineas at the ag^ 
of 24, will, {hould he live 1 1 years^ and mar- 
ry a woman of the fame age at the end qf 
that timb>^ entitle her immediately to 3 5/* 
per ann* during furvivorfliip^ and to 41/. per 
annum {hoiiid he live four years after marry- 
ing, (intereft being at d^per cent.) (a). In this 

{a) The Vaiae of fiye guineas per annum (firft pajrment 
tnsule immediately) for ii years, fubjc<a to failure fhould 
II life jtiow 24 fail i and, after 21 ycars^ for the joint lives 

G a of 
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particular cafe, therefore, a perfon will pay 
nearly the true value of his expedlation. But 
all at all ages who marry ^ and moji of thofe 
who ^//V, in lefs time than n years after ad- 
miffion, will pay lefs than the value of their 
cxpeftations- 

SEC T. H. '• 

Of the AJjociation among the London Clergy^ 
and the Minijiers in Scotland, for providing 
Annuities for their Widows. > 

IN April, 1765, the clergy within the bills 
of mortality, and the county oi Middlefex^ 
at a general meeting in Sion-College^ agreed to 
form themfelvcs into a fociety for the fup- 
port of their widows and orphans* Many in 
this refpeftable body m^y be capable of do-* 
ingy in a better manner, what I have attempt- 
ed in this Treatifc; and they are; perhaps,, 
already fenfible of the deficiencies in the pknr 
which they have cftabliflied. - I fliall not^ 
however, I hope, do wrong, in. taking the 
liberty to recite briefly this plan, in order to 
introduce a few obfervations upoiai it^ 

of two pOfons both 35, is, by the Table of London Oh^ 
fervaiionsy /.6g.r — By Dr. i;^%*s TaWe /.'76.44:— ^Tlief 
prefenc value ot^S'^P'^ Unnkm Si life to t6c;wi(loJVJ^!of'» 
parfpA x\ow 24, flitHilcl he live 11 years^ and iijarry a wo- 
man of the fame slfre with Ifimfelf at the «nd of that tinTc; 
and "alfo of 6/. more, or 41 /. per annum'in iUy"- fiiould he 
live after marriage' f&vk years ; is, by tire Table <x^i*«ij» 
Obfervations, /. 69'.i6.-»^Ky Dr, ii;///r/s Tabk, /. 76.03. 

Accord- 



the London Clergy ^ &c. 85 

According to the printed articles, every 
clergyman pofllffed ot any benefice, leflure- 
ifliip, or licenfed curacy, within the bilk of 
mortality, and the county of Middle/ex^ who 
fu^fcribes annually one guijiea, or two gui- 
neas, or more, fhall entitle his widow to an 
annuity; or, if he leaves no vt'idow, he fliall 
entitle any fuch children as he fhall leave, to 
the fame annuity for (tytn years as his wi- 
dow would have had. And, in cafe a widow 
poflefied of an annuity, fhould either die or 
warty before the lapfe of jo years, from the 
commencement of her annuity, fuch children 
6f her former hufband, as fhall be then alive, 
at-e to be entitled to as many of the ten years 
payments of the annuities as Ihe fhall not 
have received,— The annuity is fixed to no 
particular furn, but inftead of this, it is or- 
dered, that a fourth part of the annual fub- 
fcriptions and intercft fhall be divided the 
firfl three years Rafter the eflablifhment of the 
fbciety ; half only the next four years ; and 
3-4ths the next 5 years; provided, however, 
that in no one of thefe 12 years the dividend 
fhall exceed loL to the widows ind orphans 
of the clergyfubfcribing two guineas or more; 
and 10/. to the widows and orphans of the 
fiibfcribers of one guinea. And, after the ex- 
piration of 12 years, the whole amount of the 
ftib&:ription$, and of the intcrefl of the capi- 
tal flock, is to be divided proportionably for 
ever.r-^t-It is further provided, that every cler- 
gyman, ^vho fhall be married, or have chil* 

G 1 < dren^ 
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dren, at the time of his fubfcription, (hall pay 
a fine of two guineas towards a capital ftock, 
if a fubfcriber of two guineas or more, and 40 
.' years of age or upwards. If 50 years of ag^ 
pr upwards, he {hall pay a fine of three gui- 
neas; if 60 or upwards, five guineas. But, if 
not married at the time of hfts fubfcribing, and 
Ihall afterwards marry, he (hall pay a fine ac- 
pording to the age he (hall be of at the time 
pf his marrying. The obligation laid upon 
all; whether married or unmarried, to become 
fubfcribers, is, an incapacity of being admitte4 
piembers without the confent of a generaj 
court, unlefs, within two years after becomr 
ing pp(re(red of any ecclefiaftip^l employn^ent^ 
fhey fub^cribe. 

Every one who has attended to the obfer-- 
vations in this and the preceding chapter, 
piiift |cno\y >yhat judgment to fortn of thcfc 
fegulations. 

. Let us fiippofe, that all the clergy in Lon^' 
(ia/i and Middkfex came into this a(rociatioa 
Irom the firftj and that one with another 
|:hey are fubfcribers of two guineas annually; 
and that there are among them a$ rnany uut 
married per(bns as married. 
, In this cafe, it may be learnt from Queft. 
XIII, that the annuity to which widows 
^ould be entitled, (fuppofing no allovvajice 
to the children pf any that die) ought not tq 
pxceed I o or 1 1 guineas at mofl, and that^ 
j)ef|de§ \\\^ aniiiiaf fabfcriptioas;, ther? ought 

to* 
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to have been^a fine paid at the commencement 
of the fchemfe, by every imarried perfon, of fix 
guineas at leaft, or, by the whole number'of 
Fubfcribers, three guineas. If the number of 
taarried meajbers is double the unmarried, 
the annuity ought not to exceed eight gui- 
neas ; and the fine from every' member 
ihduld be Shout four guineas. — The order, 
that only a fourth part of the annual fub- 
fcriptions and intereft /hall be divided the 
firft three years, half the next four years, 
and three quarters the next five, is with- 
out reafon ; bec3ufe the number of clai- 
rnants, for the firft 1 2 years of the fcheme, 
will be fo few, that it will not be poffible, 
during that time, that there (hould be occa- 
fioh for dividing any pro{)ortions fo large of 
the annual fubfcriptions and intereft, unlefs 
they are indeed bevond all bounds too little, 
—-After 12 years,' the number of annuitants 
will go on increafing for near 50 years, as 
appears from Queft. HI. The confequence, 
therefore, of dividing, after that time, the, 
whole amount of the annual fubfcriptions and 
irttereft, will be a conftant yearly diminution 
In the-dividends for near 50 years ; and mak- 
ing the payments to the fir^l claimants much 
mor« confiderable th^n they ought to be, at 
the iexpenc6 of all fubfeqiient claimants — For 
thefe reafons ; it appears* to ime out of all 
doubt^ that this fcheme is by no means likely 
to anfwer the good endspropofed by it; and 
tjiat, therefore, it will be Beft to lay it afide.' 

G 4 At 
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At the time it was fettled it waa^ I find^ £ur-j 
thee agreed, that the annual fabfcriptions of v 
the Imty^ together with the intcrei^' of their 
benefa^ions^ unlefs otherwife dipetfled by the 
flonors J and the annual fuhfcriptioos of fuch 
of the clergy as (ball ib direcSt, (hall make a 
charitable fund to be applied to the relief of 
the diftr^ffed w|do\ys qr children of all th^ 
clergy, within the limits I have mentioned^ 
wh«pther fubfcribers or not, provided that in 
no one jear of the firft twelve mpre than 20/. 
be given out of ^he fund to any one family^ — ; 
This is an excellent defign ; ai^d if the mo- 
pey arifing from all the fubfcriptions is thrown 
into this fund, ap important means, of relief 
piay be provided, for fuch of the more indi-?. 

;erit widovys and families as vvill accept the; 

ielp of 9harity, 

V * . , , . 
There is one more aflpciation of particular 
^onfequence, of vvhich i-t is neqeffary £ihoul4 
^ake notice. \ mean, the ajfb^iatim among 
the minifters -^nd profeflbrs in Scotland, io^ 
p^aj^ing provifipus for their widovys aad 
orphans, * The laft-mentioned ai^iation^i 
apd alfo feveral others of the faijje kind (tf) 
^i^ this kingdom, have bpen formed pnih^ 

(tf] There is one among the Diflentlng ^lioifters In 
|he counties of Chejler and Lancajhire^ and another atnoiig 
^he Diflenting Miniile.r$ in. Gnmhrhnd^, tf^^ikumberlanj^ 
Wefbnorelandy ZT^i ' Durham. ^^E.vtn the London Annuit]^ 
Society, tho' its plan is totally different, profeffes to form 
it/(5lf on the principks of the fif^/^eftabiiibmcm^ aod tQ 
^criye encoaragcrnept f):om it^ 

^ ' Rlbdel 
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model of this cftabli(haie«t ; and the;(bc- 
cefs with which it' has been hitherto -ajtetidi-i- 
cd, has been the principal caufe to whiicli- 
they owe < their rife.-^i am -afraid of ii^rt^^ 
too tedious^ and therefore i will not atte'twpt 
to recite all the particulars contained* in the- 
plan of this eftablifbment, = It may be fuf- 
ficient to obferve, that for^ ♦* an annual 
^* payment, which begun immediately, of 
'^ five guineas from 101 1 contributor^^ 667 
^* of whom are married perfonsj befides a 
*^ tax on weddings producing about 142 /• 
per annum ; it^ intitles every widow to an 
annuity of 20/. during widowhood ; and al- 
fo, every family of children that fliall be 
*^ left by fuch members as die without leav*- 
*^ ing widows, to 200/." Now, by particu^ 
lar eqquiry at the commencement of the - 
fpheme, it had been found, that there was 
reafon to believe that, for many years back, 
TfO widows l^ad been left arinually by the 
whc4& body of minifters and pfofclfors ; and 
that, alfo, fix bad died annually and left chil- 
dren without widows; and thefe fa(3s have 
been fince confirmed by the experience of 26 
years.-T-rSubftra<3:, therefore, from 5^450/. . 
(thevwhole apnual iqccmie) 1,200/. payable 
every year to fix families of children,; and 
^2^L fi/^r (inn. ((he firft payment of which 
was made {a) immediately) or 7.4.2 per 

annurrf 

' {a) The truth i9> that 9 dooUe paymentwas made at the 
|>egii^ning of the fecond yearf This is of lefs v^e than 

'-' ^ - ' -^ ■ ■ ^ ^^^ 
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annum from each member, will pemain as the 
landing provifion for bearing the burden of 
the annuitants.— This provifion, according 
to the calculation in Queft. XIII, and note (F) 
Appendix, ought to be at leaft 4,745/./^^ 
annum, from each member; from whence it 
fbems to follow, that this eftablifhment has 
not a fufRcient income to afford it a perma-- 
nent fupport. — But I do not by any means 
,defign to affert this. The difference between 
the real and calculated incomes, as it has 
been now ftated, is not confiderable enough 
to give fufficient reafon for fuch an affcrtion. 
This eflablifhment may have fome advan- 
tages that I know nothing of, and that 'are 
not mentioned in the printed accounts ; or, 
in coiifequence of the increafe of luxury, and 
the higher price of all the means of fubfifl- 
ence, marriage may decline among the mini- 
ftcrs ; or, poffibly, the probabilities of Hfc! 
among them, tho' much higher 'till towards 
50, than is common among mankind in- 
towns, may yet afterwards decreafe much 
fafter. The income, therefore, of this efta- 
blifhment, properly improved, may continue 
to be adequate to all its expences and bur- 
dens. — One obfervation, however, ought to 
be carefully: attended to. The fuccefs it has 
hitherto met with, is not a fufficient reafon for 

a 

two payments, one of which is made immediately, and 
the other a year hence ; but, the difference not being 
f pniifderabk^ I hanrr reckoAod tfacm the fame. 

7 entertaining' 
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entertaining tl^isexpc<3:ati€fi, \vit}> ^t\y degree 
of confidence. It appears fr-onj Qucft. Ill, 
that the number of annuitants, on fuch an 
fiftab)i(J?rnfnt,,muft go on increasing {(^t. 60 
ye^r§, froai t|ie time of jts cor|imencem«nt j 
jand it is ohviQus, that the cmt4i(iu4nc€ of a 
fuccpfs whiphh^s not laft^d./!^ this period, 
car^not fee al^fglutely depended pp. I know, 
indeed, that,; according to the calculation^ 
which were made \vhen this eftablifhmcnt 
. begun (^), the number of vvido\vs upon it 
will nptincreafe lenfibly after tfep year 17^0, 
or for more than 10 years tpcome; and, 
Vfer,e this true, all diffidence about it would, 
perhaps, be unreafonable. But thefe calcu- 
iationsr cannot, in this inftance, be right % for 
they imply, that none are left widows under 
52 years pf age. 'Tis certain, on the con- 
Itrary, thftt many are left widows under*32 ;; 
and that, con fequently, the whole body in 
Ijfe together muft go on to. increafe for 25 
years, beyond the period affigned in thefe cal- 
puktionsj or till the year V805 [b). It is ner 

cei&ry 

(i?) See Table III, in a book printed at Edinburgh ia 
174^, enoUpd, Calculations, with. the. Principles and 
Pata,QQ,wbich tl)ey areinftitiued, relative to a late a^, 
of parliament, entitfed. An aJ^ fgt.rmftngand ejiablsjhingt 
ft fund for a frovifionfor the widows and Mdren of the mi». 
mfterj tfths church'^ and of the heads^ principals and mq/ifrs. 
$f th0 univerfuies of Sto^SLud ', ihewing the rife and pro- 
gjfc(§ of the.fqnd. 

(i) Tbi^ 16 faidon the fuppofiuon, that all the minir 
fipr? j^ndi)|rojfeffi?r§;afcpii^d tp fbc fcheme from thp firft> 
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teflary I (hould add, that the whole num* 
hex alive, when the increafe flops, will, moft 
probably, be greater than the number provid- 
ed for in thefe calculations. They, are made 
on the fuppofition, that 52 is the mean age 
at which women commence widows. If 
this fuppofition is right, it is inipoflible that, 
{according to the probabilities of life in Dr. 
H^Z/py's Table, the number of widows living 
together at one time, derived from 20 left 
annually, fhould increafe to more than 323, 
if nbne marry ; or about 300, if one marries 
every year [a) : Nor does it appear likely, that 

this 

i;^5 did not accede 5 but all their fucceflbrs have been 
obliged to accede. This circumftance muft add 30 or 
35 years to the period of increafe which I have men- 
tioned 5 that is, as many years as are neceffary to caufe 
all the non-contributors to die ofF. See Queft. III. 

{a) The expeHation of aperfon at the age of 52 15, 
when taken exafily from Dr. HaJk/s TMc^ 16. i(> i 
and this number multiplied by 20, gives th9 maxinmmj 
to which 20 widows ieft annually, at 52, wUl increafe 
in 34. years, fuppofins 86 the utmoft limit of life. Vid* 
ElFay i.<— In the calculation to which I have referred, 
there is no account taken of thofe that die in the ye^ in 
which they are left widows j and, for this reafon, they are 
made to increafe to a greater number than is confiftent 
with the fuppofttion,^at 52 is their mean age when tbey 
Commence widowhood .-»nlt fliould be remembered here, 
that fuppofing this mean age, as explained in note (F) 
Appendix, rightly taken, tbs maximum of widows will be 
rtghtjy found in die manner ]\A fpecified. But the period, ' 
in which they would attain to that moximumj would be as 
many years greater than the difference between the mein 
a^ ap4 tbe utmoft limit of -)if<^a as the meain agt; is greater 
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tills cftatlifhment will be able to bear the 
expence of above 30 or 40 more than the 

than the Uafl age at which widowhood ever commences. 
The calculation, therefore, which I have in view muft 
be very wrong. It fuppofes not only, that all the wi- 
dows ]efc at all ages, will increafe to a maximum in the 
fame time with thofe left at the mean age ; but that all 
left in the courfe of every year will certainly live to the 
beginning of the next year. It fuppofes, likewifcj that 
no widows will marry ; and thofe concerned will under- 
ftand me when, I add, that it fuppofes further, that ac^ 
cedersy tho* moftly young minifters unmarried, will leave ' 
widows as faft as the noncontributors whom they fucceed,- 
In confequence of thefe omiflions it has all along given 
the numbers in life much higher than they ought to havq 
been given ; but yet the event has been, that thefe num- 
bers have in fa(5l correfpondcd nearly to the calculation : 
From whence it follows, that the widows in life have 
hitherto ipcreafed at a much greater rate than they could 
have done, according to Dr. Hallefs Table, bad their 
mean age, when left, been 52. Either, then, their ntean 
age has bceh confiderably lefs than 52 ; or, their pro- 
babilities of life muft be confiderably greater than thofe 
in Dr. HalUfs Table ; and, it ought, therefore, to be 
cxpedJed, that they will at laft increafe to higher num- 
bers than thofe afSgned in this calculation. 

I cap not help here mentioning one more reafon for 
entertaining this expedation. — Were the decrements of 
life uniform^ and the chances of furvivorfliip between men 
ind their wives equal, the number of widows and widow- 
ers in the world, if none married, would alfo be equal ;. 
Slid botfa together equal to the whole number of mar- 
riages. SeeQueft. II, and note (F) Appendix. 

If theichances for thefurvivorfiwp of the wife are great- 
xfft, the number of widows in the world will be alfo 
greateft, and the whole number of widows and widpwers 
greater than the whole number of marriagesi In the 
prcfent cafe experience proves, that the chances of fur- 
vivorfliip in marriage are as 5 to j at leaft, in favour of 

the 
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iaft-mehtioned riumben But it was found, 
by enquiry, that the number of widows liv- 
ing 

the ^5rffe ; or that there are 20 widows left to 12 widow- 
ers. {Seenote(F) Appendix, and thje end of the laft Effay)* 
The number of widows and widowers then would cer^- 
tainly, if none married, exceed 657, the vy^hole number of 
marriages. Suppofe, however, that thejr' would be only 
equal; which is the fame with Tupp6fing that widowi 
would not increafe tb'ttiore in life together, in proportion 
to, the number left, than widowers,; or that one with ano- 
ther they are of equal ages. 667 then being the number 
of marriages, this will likewife be the number of widows 
and widowers, 416 of whom muft be wiJows and 250 
widowers ; that is, 5 to 3. Now as widows are certainly^ 
one With another, younger th^n widowers ; and liicewife^ 
very probably, more long-lived at equal ag;e6 ; and as 
alfo, in the pi^efent cafe, but one marries of the tiventy left 
annually; it follows, with demonftrative evidence, that 
if the annuitants on this ellablilhmdht (hould not increafe 
to 400, the reafoh rhuft be', that the decreafe in the pro- 
babilities of life, iriftead of tontinuing always uniform, is 
flow in the firft ftages of niature life, and accel<;rated 
after wafds, to'a degree of which there is no example m any 
Tables'. This, poffibly, mdy be indeed the cafe ; and, 
whether it is fo 6r not, the c6nduftors of 'this fchemei 
may eafily determine,, by keeping an account of the ages 
at which all' the minifters and profeflbrs enter upon their 
officesT and die ; and alfo of the ages of their wives when 
they marry' and die.' From fuch an account kept for ^ 
courfc of years, Tables of Obfervation, adapted to the 
beft fort of lives of both fexes, might be fohned, which 
would contribute much to the improvement of this part 
of knowledge. 

I have faid nothing above, of the advantage which tliis 
eflaMMbitifent derives froin the marriages among'widpws*' 
This advantage, it has app6Sired, were it enjoyed without 
abatement, would not be confidcrable ; but it is in fomel 
meafure given up by the order which makes a part of this 
«ftabfi(hment, that fuch children of ^n annuitant as ard^ 

under' 
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ing in 1748, was at leaji 364 ; [a) and it may 
be learnt from notes (A and F) in the Append 
dixy that, according to Dr. Hallefs Table, 20. 
^ widows left Annually, muft in time increafe 
to near 400, tho* one of the young^ft marri-* 
ed every year. And it may be further learnt 
from note (A) Appendix, that the widows on 
this eftabli(hment have not hitherto increaf- 
ed more flowly, than is confiftent with theit 
ad:ually increafing to 400 ; Nor, indeed, (as 
the probabilities of life in this cafe are higher 
than thofe given by Dr. HaUey*s Table) 
ihould I much doubt of their increafing to 
more thai) this number, were it not that 364 
has been given as the number found upon 
enquiry. With refpeft to this, however, it 
ought to be mentioned, jthat another afccount. 
had been taken which made the number of 
widows only 321. As, therefore, a more care- 
ful enquiry difcovered 43 new widows ; per- 
haps, an enquiry yet more careful would 
have made yet further difcoveries. In ta- 
king fuch accounts, none can well be added; 

under 16, ihall be entitled, if flie marries, to as much as 
fiiall happen to be then unpaid of ten years pwchaf^ t^i- 
her annuity. The fame provifion is n^ade for the chil-> 
dreri of annuitants that die. There arc other burdens on 
this eftablifhment, and \t has sKo advantages of which I 
have ^ken no nptige ; but, as far as I am acquaiiited 
with them, they are of no particular confeqaencey fpd) 
they alfo nearly balance one another. 

(a) Stc Caiciilattons^ with their Principles and Ds^ta, 
&c. Introduction. 

but 
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but in the ftriaeft fearch it can hardly beF 
poffible to avoid omitting fomc. 

The refult of the laft enquiry, in particU-^ 
lar, is faid to have been; not that it w^s 
ipuad that there were no more than 364 wi- 
dows, but that they did exceed this number* 
{a) However, let 364 be the true number 
living in 1748. Before that timc> there hajd 
probably been more marriages among them^ 
tha^n there have been fince> and this may 
have rendered their number' lefe than \% 
would otherwife have been, and kfs than it 
wrill be hereafter; For it feems to me, that 
this e(lablifliment« at the fame lime that it 
^i^ccxijirages marriage among the inimftcrs, has 
a tendency to check it among their widows^ 
by making the confequence of marrying to 
be the Ipfs of their annuities. * 

\ hope the venerable minifters ^d profef^^ 
jQ:»rs concerned in. thefc remarks, and at pre-* 
fent fo eminent in all the departnaents of 
fcience, will eicufe what has been now faid^ 
It may, perhaps, be of fervice^ if not to them^ 
yet at leaft to fome in this part of the unit- 
ed kingdoms^ by {hewing tbem^ that thi» 
eflablilhment has beeii copied in it much 
toQtaflhlyj and that> howetef fuccefsful itf 
may in the end prpve^ it is yet tpi> foon ta 
make it a nu>del and an aofihorify foi^'iknihf' 
cftablifliments. ' . . 

(«} Sec Calculations^ wit^ their Princi^e^, &t.-.p. ti4n- 
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tj(f the beji Sckemifor iproviding Annuities for 

Widows i, 

* » 

INftitutioils lor providing widows with an- 
nuities would, without doubt, be ex- 
tremely . ufeful, could fuch be contrived as 
Would be durable^ and at the fame time cajy 
zhdr encouraging. The natures df things do 
not admit of t^is.in.the degree that is com- 
monly iqiagip^d. The calculations and rules, 
itt the preceding chapter, will enable any one 
to determine in all cafes to what reverfion- 
ary anouiti^s any given payments entitle, ac- 
cording to any given valuation of lives, of 
rate dt intcr^ft, From Queft, Vlt and VIII, 
in particular, it may be inferred that (intereft 
being ^V^per cent, and the probabilities of 
life, as in., Mr. De Moivre's hypothefis, or th^ 
Bre/Iaw, NprwicI?, and Northampton Tables) 
J for ^n annual payment beginning immedi- 

ately oi four guineas during marriage ; and 
iitfb for a guinea and half in hand, on ac- 
count of each year that the age of the huf- 
band exceeds the age of the v/ife, every mar*- 
ried man, under 40, might be entitled to an 
annuity for his widow, during lije^ of 5/. if 
he lives a year, 10/. if he lives three years, 
and >ao/. if he lives 7? w/? years. Money can 
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fcarcely now in tbjs kingdom be. improved 
:^^t lb Jiigh a fjate.as 4 j^^^^/. .; BuV perhaps^ 
it raight be re^fonably expend, that ah ad- 
vantage^ £uificienC:tQ compenrate tb($ dlfad- 
vantage^ would be derived, froni iphahgmg 
tne annuities I have mentioned into annuities 
during widowhood. ^ One may^,. at .le.aft, 
"venture to pronpunce, that nothing niuch 
wonfe could befajl a fociety that went on 
this plan, thanthe neceflity of fome time or 
other adding half a guinea to the qinnual pay- 
ments. 

If fuch a fociety chufes, that thofe who 
•fhall happen to continue members the long- 
cft tirtie, (hall be entitled to ftifl greater an- 
nuities, fix guineas, additional to alr.the other 
paymeftts at admilEon, would be the, full 
payment for an annuity of 25/. and 12 gui- 
djeas for an annuity of 3oA }i a. me.mbcr 
Ihould live 1 5 years. 

All batchelors and widowers might be tti- 
trouragcd to join fuch ? fociety, by adniitting 
them on the following terms. — Four guineas 
to be paid on admiffion, and three guineas 
every year afterwards, during celibacy; and, 
on marriage, the fame payments with thofe 
made by perfpn^ admitted after marriage; 
in. confideration of which, i /. j^er annum^ for 
every fingle payment before tnarriage) might 
be added to the annuities, to which fuch 
members would have been othervvife en- 
titled. 
; * For 
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For example* If they have been members 
four yearv ^r made five payments jbefore 
mari^lge; teftead of being entitkd ta life-4an-» 
huities for their widows oi ohiy ^L toL 
toi. 25/. tend 30/. on th* condition? i have 
Ipccified, they might be entitled to annuities 
of io7. I'J/. 25/. 30/, and 35/. Or, if. they 
have been members nine yearS) and made 10 
paymicntSj they might, if>ftead of the fame 
annuities, be entilfled to annuities of i^L 
20/. 30/." 35/* and' 4o/.-*-Ia thi&cafe, the 
fcontnbutions of fiich member^ as-fhould hap^ 
pen 4k> defer t, or di^ in celibacy, would /b© fo 
xnucli profit to the Ibciety, tending to give it 
more ftrerigth ind fccurity. 

This as one of the beft fchemcs that I am 
able to think of, or would chufe to recom- 
toenfl. ' There are, however, others no ieft 
ikfe and encouraging which fome may pre- 
fer, aiid which therefore, I will juft pro*- 
jpofe. 

Let the probabilities of life be the fame 
>tith thole in the Tables juft mentioned,, 
Let money be fuppoied to be improved at no 
liigher intereft than 3 per cent. Let the re^- 
vcrfionaty annuities promlfed to widows be 
loi.Jor life, if a member lives five years 
after adchifiioh, and i 5/. more, or 25/. in all, 
if he'lives 11 years. The proper payraentst 
*for Tuch an expectation, from a married ma^n 
not exceeding 50 years of «ge, will, in the 

H 2 fieareft 



d moft cgjivenjcut roui?4 furas,'jl)9 
eas in anny^l p{^ments begiftiHRg 
;Iy, and twp .guineas in hand.^ft^jr 
' that his age exceeds his vgife'G, ^ 
any greater e^ccef* thw I^S y.^^H 
; whole value >s given in on4,prfiJi^t> 
paymentt^ol. added to a. guinea, for every ycaf 
that his age falls fiiprtpt 50, bcfideg t^e pay- 
ment ju(i: mentioi^ed <pn account of difparity 
of age. — For example, Four guipea« in. an- 
nual payments, befidesio or 20 guineas in 
hand, according as thjsage, of tho, bui^a^d 
exceeds the wife's 5 or 10 years. Or, if the 
.'whole value of the expetflatipn is given in one 
payment, 10 guincris added to 40/. (tlfat is 
,50/.' 10 s.) from a man whofe age is 4.0; and, 
in like manner, 20 guineas added, (<> 40/. 
(that is 61/.) from a man whofe ^gp ,is,^.o j 
-befides the payment ju^ metitipt^pi on ac- 
-CDunt of difparity of age. , , ; 

If money is improved at 4 per cent, or, . on 
account of any advantages attending a icheme, 
rinay be juftly confidered as fo improved, the 
full payments for the expectation I ^lave 
mentioned will be about one eighth (pF half 
a guinea) lefs in, the a^nnual payments during, 
marriage; and a quarter lefs in all the other 
payments. . That is : A married maf^, (jt or 
.under 50, would, h?fi4e,s three gfljneap; and 
hajf iji annual payijiepts during piarrJEige^.bp 
bound to add a" guinea and half for every 
year he is older than, his wife: Or> if he 
6 chufes 
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clmfes^txi give thevalife of his expeAatlop id 
€Mie payment; befides the common coirtrjbu- 
tion bf 30^ and a gumea and half for* cvfry- 
jfcar hisage tixeeeds his Wife*s ; he wduld be 
bound to pay three quarters of, a guinea^ 'for 
every \ytat " he is leis than 50 years of age; 
th^t \sy' 5^37. i2s/'&it in all, fuppofinghiiri 
40'^eaifs of age, and to years older than his 
wife.»^AU thefe payments' doubled would 
entitk to^ double annuities; 
'Thete'-is one particular advantage which 
foeietit^ f&rmed on a plan of this kind would 
enjoy ih). — ^Perfons who know thenireWes 
Aibjc(St;to difordersi which are likely t9 ren- 
der them ftort-lived, will have no great temp- 
tations ft)' endeavour to gain admifTion into 
ftieb foticties; and, if admitted, the danger 
from them will be lefs than on any other 
plan. ' Were it not for this danger, one 
might recommend the following plan, as one 
of the moft inviting. 

In the plans hitherto mentioned it is im- 
pJied, that, if either a member or his wife 
oies within any of the periods fpecified, the 
additional annuities, that would other wife 
have become due, will be loft; But it would 
be much more agreeable to apurchafer, that 
they fliould be made certain to his wife, pro- 
vided -fhe lives to- the end of thefe periods,. 

■♦; . ■ ' . 

(rt) See another advantage mentioned undef Queft. 
ViU,e.28. 
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tho' ih the mean time his own life ^ihoirid/. 
fail. . \the valqe of ftich aDDuitiea tnay 1» 

cogpp^uted by the rule in Qiieft* IX% ^ . 

Suppofe, for inftaiicc, the Jcbitne to ; h» 
•* that a wife (hall be entitled certainly to sl 
** life-annuity of 20/. the firft payment; of ^ 
•* which ihall be made at the end of 1 2. fears^ 
*\ provided (he (hould be then alive, «nd her 
hufband dead ; or at the end of a»y year 
beyond this terni in which (ho tcioif hwp^r 
ptn to be left a widow." Sttppofc it alio 
ftipukted, *^ that £he fhall be entitled lo^ 
** 10/. more, or 30/. in alH on the fatme 
*' terms, provided (he fhould live 16 ycar$/*c 
—The value of fuch an expeAation (intenil; 
being at 3 />^r cent, and the probabilieits: of: 
life, as in Mr. De Moivres hypothefis) will 
be, in the moft convenient round fum)^ fiip-r 
pofing none admitted above ^o years of age, 
feven guineas in annual payments to be con-« 
tinned during marriage, and to begin?imme-. 
diatcly ; befides four guineas in prefent mo^ 
ney for every year,, as far as 15 ycar«/that the 
hiiiband's age exceeds the wife's, if he isi 
between 40 and 50, and three guineas on the 
fame account if he is under 40 : Or, if the ^ 
whole value of the expectation is • givea in 
one prefent payment, 70/. added to a guinea 
and half, for every year .that the hufb^nd's; 
age fallsfbort of«5o^:beiadea the payment juj[l 
KiejitiQned on accouot ;of difparity of ftge. 

• f • - 
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r If the annuities arc made "to be annuities 
4utiQg %iSmha^ an4 h^ during UJt^ ,^nd 
thc^dyantagCvWirmg ffqrn ^^^nqe, is/iii|^of^ 
ed equivglecit tQ:tbe diffe^eflcCj betwreojQ.the^^ 




impronoifQit ^of money ^^t 4f)i^r cmt^. 
real impix)ia5ri>ent j the v4ac of the expeifls- 
ticitt joft r^ientionedif ^ that is» its value ^t 
^ percent^ urULbefij{ guineas in annual pay 7, 
mootfc j. beiiiies.* threq guineas in prefent mp* 
qey^.*;for:«vcry ytiar thjit the hufband's. ag^ 
cxcqtK^ vtbe* wi^l^r if h^^ i^ between 40 and 
^04t and a^guic^as, if Jie is under 40 : Or^ if 
thcv\\diolc5Kaiua.of the expedition is given ia 
one prefent pay «>ent, 56/. added to i/. 5^. 
for^CTjcry yaaB that his agQ falls fhort of jpt,. 
befidestiii^e payment laft mentioned on ag-« 
coJintfif iintqdaUty of age [a]. 
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. (^)i «?upP9Rpg i^ years the only term, the anninty' 
^'oA And-^j/itcreit at 4 per cent, the proper payments will 
bc'nearly, iri the cafe of equal ages ?in^ftngle paymeiui^ 
^btJ^-^ifol^^^li as the age of the man is 30, 40, or 50, 
Or, in j^Tv^^paymentSy l.^.io^^, 3.66.— 7. 3. 1 3. — Sup- 
pofing th^ woman's age 10 years lefs than the man's, the 
fame value* will be,' injingle payments, /. 58.92. — /. 56,56. 
V-/. 53.66. — In annuM pTL^mentB /^4.63.'— /.5.-^^.5.4i.— 
It a{>pears,'tberefere^ thatiafocietV) fuppofing money im*: 
protYOd 9X tlij? r^tc of 4, per <enU ipight entitle all married 
inen, indifcrirmnaiely^ who are under 50 years oF age, to firch ■ 
sin ^xpeaatfdd as this foi^ th^ir wives, for either- 6d^. in 
m payit^ent^ or ^ve %xi^n^% \n .anmtal payments.-^rBut 
eq/ijitty jfquireS) that difFerent payments ilipuld be made» 
acgordiniv tothe difFerent comparative ages of men .ana - 
their wlyeV V *nd Tables might be formed for fhewiflfi;, at 
cn^ vie^, '#hat rhefe differenc.payment2& oyghi; tab^ in all 
cafes. .:*l|ifuth Tables are wanting, recourie muft be haJ' 
to fome luch eafy rules as thofe t have iUted above. "^ * 

H 4. Ifc 
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at will giycj hJmfelf the jrouble'to 

V agreeabiy.ito the diFCtaions jhtho 

IS to whichi have referrcdi will fifid 

ing all particular cafes together, th* 

w given fome as near the truth a». 

reau^n to (iej^re in an aifatr of thi^ 

natiirp, the defeat in Ibme cafes being nearly 

Qoropenfated by the excejfes in others. ' 

: l.have calculated here, as well as in moflr 

dther-.pUces, from Mr. De Mohrit bypo-f 

tbijis, becaufc its conformity to the threor 

Tables which J hav,e fo often mentioned. 

convinces me, that it gives a proper medium 

between the different values of town *n^ 

eomtry lives. In the country thepfobabili- 

ties of life are much higher j but in LeaJotti 

and probably in all grea£ towns and fome 

Jmfilkr ones, they arc much lower, ■ . 

|t is proper to add, that,- according tp tht 
values of lives and furvivorlhips dedMC?4 botlt 
from the London and Dr. Jia//fysTible,and 
talcing intereft as low as 3 per cent, all wo- 
rijen whole hufbands are under 5pjears o£- 
a^p, might be entitled to an annuity of 24./.- 
dqring (i/e (the iirft payment to be made at 
tjie ^nd of the year in which they Ihall be- 
le(e widows) for the fum of looA-fuppofingi 
3/. additional given on account of every yea» 
th?t .they are younger than their hufb^nids.—' 
At 4. per ant. an; annuity of 39/< Kftight b«l 
granted on the Cafl>e terms,- >• ,' .j > -- 
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^^Ifk fhtf yfeat 'i696,1the company of J^i^metrs, 
*m lJ:>nddn,yQ:d6pttd fuch' a fcheme" as'/tfiSf 
fcft hifenftidned'. ' ¥6r loalrinvne prefehtf 
ment,i^^ft)M\t\€i every fiibrcfibcr to i ^0 
anniiiff"£Ot]hh widow of 30/; ; 'and lfhis/i? 
that ttflie^,* (vi^hen money bort B per :cehP. 'iii- 
tcreft) Was confiderabiy Icfs than the Value 
^fthe mtSft'ey advanced, fuppofiqg nien ^d 
their wivfels oF c(Juat a^^i As 'the interfcft 
ef 'mbney'fcthfc, they funk' alfo the ahnuitj^,* 
firft to ±^^^L '^hd then to 20/. and i^L But at' 
kft, thtr carrying on the fchenie for atove 
50 yearsi^finding the burden of the annui- 
fettts too heivy; and likely to go on increaf-* 
iryg, they ; were 'obh'ged to drop the fcheme 
and to ftop payment. In a little time, how- 
ever; b^ ik 'parliamentary aid of 3000/. perann. 
which they are how enjoying, they were re- 
flored'tS a 'capacity of making good all their 
chg^gfemeritsV^nd of paying their arrears. — ^ 
Theiff^ilute, is, indeed, rhuch to be lamented I 
fo?, in coftfeqirehce of it, the public ha;s loft 
the benefit'- of an inftittttion,, that for many 
years •Jprohlifed the happfeft efFeAs^ by en- 
cfduragifjg'friai'riage, and affording relief to 
m4igende.\ The rapid^fall of the intercft of 
nittrifey^j '<h<iir admitting piit-chafers'a^4:oo ad- 
va«tced 'a;g&s ; ahtf, pafticiularly, their pay ipgncf 
fcgatid'JtdUhe difference of age between huf- 
bahdfif^nd their wives,- miiit have corttribut- 
ed much to hurt them. Sonfie' of 'tfier* jJrih-v 

Cjpal caufes, therefore, which have rendered 

thciu 
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theopi unfuccefsfulj^ may be now avoided; 
an4 for this reafon I fhould be glad to fee^ 
fomc fiixiilar fcheme, providing, as this did^ ' 
annuities for life^ and not for tvidowhood. un-* 
dert^ken. . If well planned it would, I thinks ^ 
be ; 4 prpper obje^ of parliamentary encou^ 
ragemcnt. 

It . noiufl, however^ be remembered, that .1 
the ifrue-of the bed fchemes of this kind 
muft be in fome degree uncertain. For want \ 
of ptpper pbfervations, it is not poffible to ^ 
determine what allowances ought to be made; ^ 
on account of the higher probabilities of fif0 • 
among females than males. No prudencqi'"' 
can prevent all lofTes in the improvement of 
money 5 ncM: can any care guard againft tb^ ' 
inconveniencies to fuch fchemes, Which muft 1 
ariie from thofe perfons being moft teady to ^ 
jfly tp them who, by reafon of contealeddif^ ^ 
orders, feel themfelves moft likely to want ^ 
tKe benefit of them. 

The focieties, therefore,i on which I hav0 ^ 
reqa^^rkcd in the firft feftion of this chapter^ '^ 
woyld have reafon to take warning from what 
b^s happened to the Mercers Company^ werci ' 
the fclfemes on which they are fbtmed peir^ ^ 
fedlly unexceptionable. = But I have demonr^ 
Arated that thefe fchemes arc very defective > 
and that the longer they are carried tJn,* tb« 
more mifchief they muft produce,, 'Tis v;|irt ;^ 
(as appears from Queft. III.) to ; form,, fucjh . 
cftablifhments with the expedation of ifee-^ 
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fijrg.tjbcir h^, determined fpori by experience* 
If not more Extravagant than any ignoranc^ 
can well qn^ake tbem* they wi/I go on prof- 
pcrouily Jpr fSp or 20 years ; ^nd^ i^at all toiy 
erahlc, they may wpport tbenafelves for 56'' 
or 60 years ; and at laft end in dillrefs arid: 
riiin* . Noexperiments, therefore, of this ibrp 
fliould b£ trieid haftilyw An unfucxclsful. ex- 
periment muft b^. produ(Sliye of very perni- 
cious efF^ifts. All inadequate fchemes lay, 
the. foundation of prefent relief on future ca- 
lamity, and afford affiftancc to z Jew by dif- 
appointing . and opprefling multitudes. . 

^As the perfons v^ho condudl thefe fohemeS" 
can mean npthing but the advantage of the 
publici they .ought to liften to thefe obferya- 
tions. At prefent their plans are capable of 
being reforflipd ; but they cannot contint^^ 
fo always;, for the greater number of exor-^ 
bitant payments they now make to annui- 
tants, the more they conlume. the property 
of future annuitants, and the lefs praAi- 
cable ^ retreat is rendered to a rational and' 
equitable and permanent plan {a). They 
Ihould, therefore, immediately {h) either reduce 

(^/See p. 82, 83. Se£t. L 

\1bI) Thufi r w?s the London Annuity Society to make ' 
their Jqw^(^ annuity 10/. the next 20/.. and the higheft 
3o7. they would probably be fafel »iBut, after prcJceeding 
oiv their prefetit plan fomc years longer, fuch a tedu-^ion 
wocddby nciinteans be fufBcienu ' * 

their * 
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their fchcmcs, or change them into one of 
thofe which I have propofcd. But, I am afraid, 
this is not to he. jexpedled. The4ieglea with 
which they have received fome temonftrances 
thtt4iavc-beew«ttlneady made to them, gives 
reafon to fear, that what has been !n6w faid 
wali be in vain 5 and that thoft *vho are to 
come after thcra, mUft be left to rue the con* 
feig^cusnces of their miftake^, 

•" * ' ■ 

SECT.. ly. 
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of Schemes for frovtding Animtks for Old 

A General^ difpofition has lately {|iewn it- • 
felf, to encourage fchemes Jfor granting : 
annuities to perfons in the latter $;fges of life; 
and. this has occalion^d the 6tkQue{lion in 
tfoe-former Chapter r^ind, "as a further apd> 
more particular direction in cafes of this kind> 
I have thought it neceflary here to give thq 
fgyo>ying Table, - . ^ 
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The numbers in the 2d and 3d columns 

of this Table, multiplied by any annuity, 

will give the value of that annuity in ^Jingle 

r _ pay. 
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payment, to be enjoyed for life, bj the ages 
tspfrdsfpoftding to thofe numbers in the firft 
column; after the age njcritioned at tne head 
of that column.— And in the fame maniier j 
the numbers in the 4th and 5th columns will 
give the values in >z^»z^tf/ payments.— ^Thus: 
The value oi\\l per annum, to '^be enjoyed 
for life, after 50^ by a peribn now 40, (inter* 
eft at /^ per cent.) is 5.95* multiplied by 44, 
or/.26i.9,Jn a ^;>7g:/i? payment j, and .822, 
multiplied by 44, qr/. 36,i6, in annual ^zy^ 
nients 'till 50, the firft payment to be made 
^t the end of a yean 

In order to find the fan(ie values, partly ia 
ennual payments^ apd partly in apy given en^ 
iraiice or admifjton^money ; fay ^ "As the. va- 
" iue of the given annuity in ?^fingU payment, 
^ (found in the way juft mentioned) is to the 
i*. given entranca-mazLiy ; fo is its value in an-- 
*.* ;2X^^/ payments, to a fourth, proportional ; 
^^ which, fubtraded from the va1u,e in annuai 
**. payments^, the remainder vvill be the annual 
** payment due, over and above the given 
*' entrance-money/* 

Example. 

Suppofe a perlbn now 40, to be willing to . 
«paj 200/. entrance-money, befides fuch an 
s^npufil payment for iq years as ihall, toge- 
ther with bis entrance-money, be fufficient 

• to 



* • 
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^o ctttitfe hirri to a life-innuity of 44 A- after 
' 50. "Whzi dight the iiinuaf paymentlo be? 



« ' 



1 1 
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jt/.^.cc. — For, /• 261.9/ is to ibtL.fAs 
y. 36. 1 6, to /• 27.6 1 \ wh^cn, fubtrafted from 
h\b^ib. the remainder is'AS.cc. 

This Table has been calculated from the 
''probabilities and values of lives in Tables III. 
and VL The probabilities of Hfc among the 
inhabitants oi London^ are (as I have often 
had occafion to obferve) much lower than 
amon^ the generality of mankind 5 and the 
values in the preceding Table, had they been 
. .^iven agreeably to the London Obfervations, 
would have been lefs. But, certainly,^ an 
office or (ociety^ that means to be a perma- 
nent advantage to the public, ought always 
to take higher rather than- lower valuesi, 
for the Jfake of rendering itfelf more fecur^ 
!and gaining fome profits to balance lojjes and 
ixpences. 

' ■ .< 

There have lately been eftablifhed, io 
London^ feveral (bcieties for granting fuch 
annuities as thofe now mentioned ; and he 
" that win compare their true valueSi as they 
' 'may he; learnt from the preceding TaM^j, 
whh the terms of admiflion'inta thde^focie- 
ties, as givtifn in their printed Abji¥a3s and 

Tables, 
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Taiks^ muft be furprifed and fliocked* Thejf 
are all impofitioas on the public, proGccding 
from ignorance, and encouraged by credulity 
aoid folly. 

It has been fliewii i that the proper pay* 
ment, (allowing compound intercft at ^p^f * 
c€?2t. ) for an annuity of 44/. to be enjoyed hy 
a perfon no\<r 40, for what may .happen to 
remain of his life after 50, is 200 L in admif^ 
Jion-money ; befides /. 8. 55, or 8/- 1 1 j., in an- 
nual payments 'till he attains to 50, the firffc 
of thefe payments to be made ^t. the end of 
a year. — The conditions of obtaining this 
annuity, according to the Tables of the Lau^ 
dable Society of Annuitants for the btnefit tfag^^ 
are 76/. ijs. m admifjion-moneyi apd 6/. 14^. 
in annual f^menfs.:-^ According to the Ta- 
bles of the fociety of London Annuitants for 
the benefit of age ^ the conditioas of obtaining 
the fame annuity are 30/. in admiffiffn-r money ^ 
and 10/. in annual payment s^^^th.^ Equitabie 
Society of Annuitants requires for the fame 
annuity 38/. 10 s. ix^^admiffion-ntoney ^ %xid. 13/, 
in annual payments. The true valuie is^ over, 
and above the admiffion-money )\xSk qientioned, 
^n annual payment oi /^o L 17 j. (intereft reck- 
oned at ^per cent.) or an annual pay fJ^ftt of 
36/. 1 5 J. (intereii reckoned at 3 per^ent.)*'-^ 
The London Union Society for the comfortable 
fiippof't df aged metiers proiriifes jfh ""annnity 
of no lefs than 50 guineas for life^ ^hm. 50, 
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to.a.perfoaoow 4ofor 40A lo/. in admif* 
fion-m0X>cy> arid 7/ in annual payments. 
-. The Amidable S^ety of -Annuitants Jdr thi 
benefit of age ^ prom lies an annuity of %bl. pei" 
anuwn^ for life^ td .a perfori how 46, after at-* 
Ukiuijg to CO, £ot 28 A l6tf.: in adm^oh-m'^ 
^ey, and 6u in annual fay menfs.*-^i\\^ trud 
v^luc of tlus annuity is a8/. r6i* in admij^ 
JUM-momy fZnA if I. 8/. id'annudlpayrnehtsj 
(iatercd fuppoied 4t 4/^ ^^/'f •) I or ^hc fam^ 
fofh iKi adm^Jum-money^ and io// i8i. in an-^ 
mtal p^ntents, iotereft fuppofed at^ 3 per cent. 

The Prwidint Society for the heh^t ofagk 
promiiiei an annuity of 25/. to a per fon hpW 
.40^ after attaining to |6, for 3^ j^^i|i9ad iii 
adiaiii3i0ni<«>akoa^, and^ight guineas in afitiu^ 
al payMents. The triie value is, 3igUiW^ 
inadmi^m-mbneyi ahd 15// lii. in ttnnuoi 
hayment^^ interfcft ^t ±per cental or, thelSme) 
^ana ta aafnyfion-money^ and 19/* in tirin^al 
paytnetiifi^ in t reft being ai ^pei'sent {d\ "I 
- But I Will not tire the reader^ hv going, id 
this nmmerj thro^ the jRrtietneSi of all thefe fo-^' 
detiet. TI» contrivers df tliem^ it is tertain^ 
x^in iiiio^ nothing of the principled on whita 
the roiUi w Qge^. VL and the dembnftrafiori 
of it in ^AppepiSc h foiinded'; ahd, ihere> 
for<^ af uft willing to hi guided hy the author 

^ ftf} The «cceul)t htrt f^t^ea of tb^ ti^roMf ofi iMiidi :! 
ytribt^ Wlloft ag^ is 4CH IS ftflbitted into th'eie foe^etie^^ I 
htkVt tideei frott theit pxitittA Tabfei as they ftocid at the' 
c|i4 of the ytar i77o»<^i>i4ilvliie younger ages the dcfici-" 
tneifs are arcafier; 

I ttty 
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rity of rtikhcmatierlans, it miy ttot be'pdflfi 
bid td convince fhent of their miftakes. f 
win, however, offer to th^rh the following, 
cfembnftratioh; which Will bSc^'tttidtirftoodv 
without difBciilty,' by every oDfe wijb knows 
Bow to cortipute (^) the inCreaftf of nfioAey 
at compound infereft, J ' *^:'] ^^' ^' r ' 
The value of a life at 5a, (iftterefTbimg 
it 4 f>er tent.) is I'r 4 yiars ptirchafd by Table 
VJ. ' For ^n anribrtyy theref<Jte,''of 4^///^ 
annum for Kfe,'to be enjoyed bya'pferfon' at' 
this age, 498/. ought *tb "be ^iveff. ^0 in- 
three of a nuoib'er of pi^fdqsf at the agi bf 3 2'' 
will; (by Tables III, IV, and V;) live ^0^50 r 
4nd therefore, in ordir to be able* to pSy an 
afi'huity l6'themof44/. fbrlife^, aft'^r' ^o*; the 
pibney now advanced by every iffre'e;' oUght • 
to' be fubh as will, in^ronfcquettdi'-of Wing 
faiiif 'up to' be improved; 'increalc iW 'jiSf^^rs 
to doable 49«/. or io ()<)6l.^^¥t<>p t\it ^v^^ 
ceding Table it may be learnt, that' the' rtio*: 
fiey'Hvhich *o\(ght to be advapced'^by every 
fittgld perfott rs'!i6^/ior ^j ' thm^ ^t(6m 
4^^/. and th5^,4H t«'years, v^ifl' Aoiible it- 
• kiU' of- incre^fe . td -jdft th«' Tutri fhWt^ ^m 
fhen be the vafiiepf the ^in\i?fi*4 t^l^'^ald^ 
^-^Blit the*money recjdiVed rrifthl^ e^fe^by xhi 

nvsmhtt at admiflKiii^ feefidis: aIi:i«Aii'^/pa)P-' 
irfWrtof4/. The adrnkfion-money, there* 

fore* of tvvo.n^embcfSj, being ioA \s: 6d. 

m * 

yi Jht eafieft mrth(j(J.6f doing tWjr,^;i^'4afigTfta^^i^ ' 
Jujes /anhexed to the 'raWcslArht Api^JSKDlX ^ ^ 

may 




Ifcta)^ be iacreafcd to twice. t^is fi\m, orvtcj. 
58/. 7^, f An annual payaijQnt olF 4/. fpt 18; 
years will J if perfel^ly imjirovcd at ^per tenU 
cQOTjp!Qund:iptcreft# i^crc^fpto ipz/j ap4 twd 
fu(^rai)nu4/p^n34^nt« will incix^are to 304/, .. 

Th^ ^IjoIci pay, therefore, of /wo mem- 
bers will produce at the end of 1 8 year? 
ii6a/» 7 ^•^'rr A third part,; I have faid^. will 
die without attaining to 59, and ihefe will 
live ohc wUh another 19 years. An ahhuity 
of;4i.,..fQr this jimci will produce a capital of 
42/. 6^1 fiiml this capital improved for Dind 
years o^ote will iiicreafc to 60/. The whold 
profit^^jfiercforp, from .the men^ber who will 
di;$ jiSf l>i&. admiilioh^iliiQney. doubled and 
added ip-i^pl. or 69/. 3^* td. And this fum 
add€d:'ttt.5t62/i 71. makes 351/. vos.td^ 
thci ^^/^^moijiey with which the fpciety pfiil 
be pj;0fifl^ at the <nd of 18 years, to boa^ 
the exp^n^e.of /^e^alife-annuitiesi worth Jb-^^ 
ge^her996/,; ...... \\ ^ ^ 

By a 0ipi}^ computation it m^y be founds 
that the imjprovemcnt of money at only 3 fe^ 
te^t. wxllj^n^tht/iimfr^f^^ td, 324/. at the 
£m>e time tb^t the yakie of the mtnuitm will 

The defici^cies in the fcherties bf dil thd 
6|ber,rp?;^^ici|^. cxQepttbiC provident Smety^ 
are ho^ l|e^ .confiderafaic (is)^ ^^ What contu^ 



^ \ -' 



(a)' Sdhte bhheft focicti^^ ftlius', tKat'thtf pay«i*nW 
6h 5^cIi;iiiflion (hiill in<:reafe, ^^ j^h^ jQumJier of polqmM% 
inercafcs ; in^.tbey hav^ ptiaife^ oh tbis rule juif »a if 



11 6 Of Scbmi^ for prcvidi^^ 

fion then muft they produce fome trine or 
other ? How barbarous is it thus to draw mo- 

~ h }' > „ . t ' ' ' \ . . ■ \ . ' ' . ' . ' * . 

* r ' ' .' ■ I - ; H . I ' % , . • ■ ■ . J 

ihe "vaf ac of an ahniiitjr was tiofthtng determinate In it WF, 
but ibs|>ended 6ti tfae. itumbef of'i^fbaEi vrilo^bavc beta 
purcbafers. 'But the true- (idigii miAjr ^fhsips be, to 
quiclcen the public in their applications, 
. Should any of thefe focieties, fenfible of their mi&akeSy 
refotve4K> reform eheiTifelve^^ (hey cHigiit'to'eolkfidery^hae 
thi$ canoor be done by onty oUigiag fi^£i meiiQbers to 
pay the juft values pf^the jionuitiesif promifcjl ^hcm, All 
the pre/erit members muft like wife, befides raifhig their 
payments, make compenf^tioa for whair they hav* ' hi*- 
4b&tD paid too little ; imdthis coanpbn£|ttqj^'i$,to,be caL* 
cul^d in the following manner,-— *^,Fiq^ tha whole 
** amount to the prefcnt time of the payments which have 
"■* been made. Subtrad this from the whole amount of 
>*^ the payments which JHwuU have been made ; and Cht 
^^ fMrnamSkr will be tbe <;$iiipenfation reauije4^^' , ; 

Example. In the Laudable Society of AnnvMants^ the 
condition of a title to 44/. per annum for life, after 50, to 
* perfon at the age of 40; was, 4 yeafsta^o, '^4/! t^ju 
in admiiion-money^ be&ks ai» Unoua) piay^ent of 6/. 
i^^ 'till he attained to 50.-:-The admiifiop-^money.will, 
(reckoning compound intereft at i^per i:^«/.) amouiit in four 
years to 39/. 4r. and the annual 'payment to :i8/. The 
whole amount, therefore, ,of the payment^ of a member 
adn^iued 4 years ago,, is 67/. 4i.'^B^uc the value of the 
annuity was 37 /! 41. in- annual payments, belides 34/. 
171: in sldmiflton-tnoney ; and thcie- payments, during 
the 4 years, would have amounted to 195/. The difFe- 
rence^ therefore, between thefe t5VO aofi^u^ts^ 9C la^* 
1 6 J. iV the £ompefifaii$?t y/hitb fuch menii^.ontgbt to -pny ; 
and if he continues a member without paying, it, (be- 
fidpst raiftng his annual oontrfrbttcton to 37./fc4ir.) ho muft 
eitbwtWe bU awnnity, or.oyie it:to.i<ijuftke^ . < ^.,1. ^; 

I have taken intereft here at $psr ceifti^hticmri I think 
tbefe focieties cannot jeafonably depend Qo>a)waysim* 
proiiing the. xnoiioy they receive at a bigl^ci: .rate,. • ^ 

Since I writ the abov.e, I have found,, that t^e admSf- 
fion-money required by this focicty .has. lately received 

another 
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incy from: th? public by prbmiTesof advaiita^s 
that cannot be obtained ? Have we notal^ 
ready fufFered too tnuch by hubbies ? Aiid, if 
nothing i^lft.qap check tbe freo^y th?it,;8S^^. 
coyragesct^QB^^ loiigfatnot the kgtflatosie lio 
in terpoife' lis Authority ? ' \V 



<.. 



f I donoty howe\^r^ maaa to amdesm all ^'^ 
kftitttticm^ of this kind* They may beveiy 
ufefulV if the full values are taken, and pro-*' 

per caj-e i^; ufcd in ihe^ mf^w^ment oi moXitY* 
Intereft^ in tbefe* cafes^ ought not to be reck# 
oned fajghet'thah n^ per tent, ^txdip fuppofitig 
mofiey iiwpwvied at this rate, a perfon, for a 
iingle piyment ef 50/. before he is 40^ 
iwigbt b^ entitled to a life-annuity of jo gui- 
neas ^er.^^^ or» if he chufes it, to a life-* 
attnuity ,of lytL after 6a. But if he pays the 
fame fum before he is 34, he might be enti- 
nl^.d to a life-annuity of I4A (^fter 55, or zzh 
^^ 60. 35/. might purchafc for him^^^ 
thefe anm^ti^s ; and 100/. double. 

A fodety or office that would go on this 

;plan^ nxight do great fervice. Pcrfohs in 

'■ ' '• ■ ■ • . ■ - * ■. .• , 

anoihet a4^nce» . At the age of 40, in pdrtkular, it is 
^vanfC^d tiQ^ io8/. 71.— when thfe/ have further either ad- 
vanced theadmiffion- money t^doi^le this fum^ or trifUd 
tiveannusd payments, tfaeywiU be nlmofi r'tght with refpeft 
to this partittiiar age, ^^^rovi^ed thev^^^iiVn m^HiffJuft 

^iDcntionQd, has been paid. 

Thefe <bt;tieties, tho tbeif plans itrt fo infu^icientr mayi 
after beo}anti>g their payments t6 annuftairts^ condnae 
^irt 1^, or,' perhat)9, ao years j but it will be by i-ob- 

^ ^ingailtht joi4n|g;er mcmbtfsf. \ 

I 3 the 
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^hc lower ftations of life might be brought 
to' a habif of indtjftjiy, in the beginning of 
life, by ftriving to get 25/^ or ^tst before-j 
hand in order to purchafe fuch annuities, ancl 
thus to ipake provifions for thcmfelves in the 
^xnore advanced paVt^ of life, whenf they will 
be Incapable of labour. 
. ' There are now eftabliflied in RoUcmd(ovM 
jnftitqtiops of this I^ind.-^ Any poor perfohs 
there, I am informfed, who can, before they 
attain to a partJculaV age', lay up ^o/. may 
piakc vrfe of it in bpying for tnctnfeives a 
right to be admitted, when 50, or at any 
time afterwards, to houfes prepared on pur-? 
pofe, for providing them with air the cortr 
yeniencies of lodging and board. * This is ar^ 
excellent inftitution ; and I wiflx there' w45 
fome imitation of it in this kingdom. ' 

Corjlidcrable profits would, in this cafe, be 
Received, from the paymentis bf^fome'wlkf 
M^ould chufe to de/ay going into fuch hoiifefti 
?ind of others v/ixo would grow f ieh enough 
to be above therri. 

ft is proper fo obler^e here, that inftituti- 

pris of this kind would furniih One of the 

Jafe/i S^^ys of providing for widows.— "Am ^rr? 

Vie4 man might, by paying iop/. before his. 

wife ^tiained to 4Pt;f|ititle hcr^ ftft^: 55, or 

60, to a life-annuity of zil.dt 34/.' Or^by 

paying the fame fttin' before (he kft^npd Jo 

'34^fe3ifi55uffiJtuJe;^^ ftfter theiapie agc5. 



;, ' 
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. . . s . ;, I ^ 

|o .a lifc-apnuity pf a^A or 44/. {a)% apd ia 
jthis ca(e he would, have a chance ju fliarii)|; 
hiixiielf iil the bepei^tof the ^nnuity,_/ 
: J h^ve, f alJie^ thi§ the^/^ .y/ay of prpvi'dr 

jwg fp'^ jyifio.WSi h^c^wfe attended with none 
pi^the,^9ger§ ari(ing jFrQnri difpropoftiori of 
age between men and. their wivest and fro tu 
ih? ^diaiif^w of perfoqs A^boyring under con- 
<:ejdpd. difteropefj. ; • 



• ■ ) • 






. I capppt cphclu4e tliis Se<5ion,_without 
jnenlioning the. fQliPwiog plan of a provifioii 
fpr Old Age^/ • . . . . . 

l.e^,>Vg\iinws tje given %% entrance'-money ^ 
gpfi iipt ff^d?? .1 /./?/• 3/. 4/. &c. b,e given 

At i^ejj^inmng.pf the ift, 2d, 3d, 4th, &e* 

y^^rs* ^? the payments fpr thefe years refpec- 
tively ; and let the laft payment be itL at 
^he beginiyn^ of the j 6th year, AH thefc 
payments put together will, according to the 
prot)a.biliJtie's.pf life in the^ 3d, 4th and 5th 
'Tables, (intcreft toeing at 4/fr fw/.) entitle 
a perfon, whofe age was 4P when he begun 
them>, to an annuity, after 15 years,^ begm-* 
n.ing with 15 A and increaiing at the rate of 
J /• every year, 'till, at the end of ijf years 
ipore, or U) whea he has attained to 7P, it 

> 

' {a) The fame paymeiit before 30, wouM catide to an 

ipiQttuyof^ia/. afer sOt. !. .. ... 

{^)f ^Acwrdij^g to tbc probabilities pf life in the tondan 
TTatle, this annuity jfhould be greater-— ^A Theorem for 
finding what the annaSty otight to be in thife cafes, is 
|ivep in thp Appendix, Note (I), 

J 4 becomes 
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Il^imn^ a ftan^iog annuity of 3pA for th^ 
JemaifwJfer of bis life. . ^ * 

,v If the ed^itioi* of ^bi^ce guineas isrOiade to 
|h< iintrmcM^mon€y:i for ev^ry yeai t^ha|any lif(5 
^tyvten 3Q and 40 falls ihosX of 40^ ihe v|^r 
luc will be obtained nearly, of;th« fame ^a» 
5iuity to be enjoyed by that life, after the 
fame number of ycaff, ^d:'iftCfea0ng in the 
fame manner, 'till, in 30 yeafs, it becomes 
Jiatimary and ^<>tt^/(?.-~This plan \i partica* 
tarjy inviting, as it makes the/4^^|>aymdnts 
become :du6, veben the n^&r approacli of the 
annuity renders the encouragement tp them 

''retiUjlx and as, nkfeWl%* t'be^artnmty is ;tci 
iricrtafe continually vvfth agd, -tillU tdme«*te 
i>e higheft (^), when life-is moft- lii *tfiie <i5fi'«. 



'A . . ■ / , . j '. ■ %' (j 



{a\ The loMwr part of manlcind are objt&^'bf' parti* 
^ular cponpaiBion, when rendered ineapable,^byi'aocideBC| 
Itekticfp, or age, of earning their fubfiflenee;' 'Tbis his 
fetvcn rife toman^ vtry "^ufefiil f6cie ties ammig them:, for 
graiMfiffg rdi6f to o^ef another, ^Ht of Jttfte^nkrdSsifupplled 
l>y «;/r^^ contribution^, A (bclety <»f fhi$ kirRj, forn)e|l 
pi^^he following plan/would probably tWiyo, and might 
pti (We accounts,* 6e eveftmbw uftffiul than fhelnftitl^- 
-^ows^h Hhlhunst^ me»«iowdd^ii*p^ \\i^ -■ -^ 

Lee the fociety^ at its iirft eflablimnnefit, co^^ of ICO 
j^rfons, all^etween 3Q and 40 ^ and wl^ofe mean ag^ 
lHaytKercfdre be reckoned 361 and let itl»ffif^fcdto 
^bc 9}w0^s kept u|) to «hi)(<iiilTnber, "by Ib^'^dmiiffion' of 
mW'wertiWs; betv^n the ^gei of jo jwid 40,^afef!ol^ 
i[tkmbkn dit Ci^ff. < 'Let tb^ <:0nti4butio^ o^^each aictnb^r 

^t\ annual contribution of 85/. lys, — Let it \«.'. fuarthcj^p 
fUi$)M>KJiUb^^A5V%(irt)f^he0f WiKlAlev^i^^yesfiAtp^ili' 
ff^dcf^Jr ' i^H f^l '>ilkdp«ic^atf theoi for ^ftvtdn -weejis.-^t- 
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eKnc, and when thcrefdra if will be^mofl 
ufeful. — It is further a fecotlin!^endati<in'^f 
this plan, that left depfend^ in it.on the i}tv- 
proven2e?i0 of money th^n In moft-dthfef 
pianB.^Butlmuft leave thefe hintr 16* hk 
jmrfticd by othcrsi ' ^ - :* -•> 

SEC T. V. ' 

Of the Amicable Society/^ 4 parpefiitd-J^y 
. ranee Qffic& ; And the ^ciety fi^r Kqyk^ 
^ " AffiiKame^ on Lfhes aiui Survhvjb^s^. s 

THE jiQth Problcoi has been give|i» with 
a p^irticular view to the corporgtioA of 
th€ Amm^ . SiOciety^ for a p^crpetual Aflut- 

30/. r2f. of the annual contribution will be Juft fuffici*^ 
ent to enable the focietv to grant to each of thefe |2x* 
fier weekf :d{)i,ring their illnefies. And the rem^Hfiing-^s/. 
p^ annum^ laid up and carefuUf improved, at Zkt^ ^^^* 
will indfeafe to a capital that fliall be fufficient, accordr 
Wig to the cMncea of life in Tables III, IV, and V, t^ 
enable th^ Ibciety to pay to e^iy meniber, ^tpr attsttiun^ 
^o 67 years of a^e, or «;^».entering^ his pgth year» an 
annuity, beginning vi^ith 5/. and increafing at the rate 
i>f iL every, year^fof (even years, *tiU, at the .age^pf 75, 
It came to be a fi^nding annuity fJkx%l* for th« iremaHi* 
dcr of life, . , V 

Were. fuch. a focjcty to. make its coQtribution /Sttfif* 

.^ir^r /«r. weeky an allowance oi 15/. oiight be. made, on 

:|he fa^fr>f^>|^6tion$, toeyery iBemb^ duruig fioknefe j 

|>cfide{f ttie ')pt»y(!>eiit of aQ aoniiky beginmitg vith 5/* 

when a membsr entered his 64tb year, and ina^eafing for 

,f5 yeailti -lill'iiat 79^ it becataft fixed for^e:ff99aU^ 

If the fitobabiltti^fr^lire afeJowrraRtpng'tbe Mmif^ 
ing poor, thak^ among the .giQiftqinJtfy nH a\^xfL\x^ tliia 
1^1) will be ia much the mare lure of fucceeding. 

rfncc-* 



«hcc-^fficc on -fingle lives, kt^pt in Berjeofrt"^^ 
Jnn. This fdcicty was eftablifhed in 1706, 
aftd tS the only one \ am* acquainted with, 
which haaftood any coniidcrable tri^ froiA 
lime arjd experience. The' annual ;paym^n$ 
of each member ufed tb be 6/. 4^. Jjayablc 
iqiiaTterly ; but itiias been lately reduced to 
5 A The whdleinnuaEI ihcoihci hence arifing, 
is cqaally divided among the ;?^w/V^^Ji or heirs 
dfjfuch members as die every year r and thii 
renders the divideftds amon|; the nominees in 
different years, more or left) according to the 
number of members who have, happened tp 
die in thofe years* But the fociety now en- 
gages, that the dividends fliall not be itfs than 
1 50/ to each claimant, though they may be 
jw<?/^.-~None are admitted whofc a^es arc 
^eater than 45, or kfs tha'n 12 j nor* is there 
any'difFci'ence of corttribution allow64*on ac^ 
(Tount of difference of age., ^ ^ ' 

This fociety has^, I doubt not, been very 
ufeful to the public; and its plan is fuch, 
that' it Qannot well fail to continue to be fp, 
it might, however, certainly have been much 
mtire tifeful/ had it goiie ft-om the 'firft on ^ 
different plan, It is obvious, that regulating 
ihe dividends aT:pong the nominees by tli^ 
lumber of members who die every year, 5$ 
tot equitable \ betaufe It makes ttit%tiAt^% 
yi\m^.^ ,n^ Xf^ fep.eiye,,.SqL(JfpejDcit 

,Dot on the valuo of his ^ontribt3tictf»>'^but 
t)o ^ iqnfih^encyV^^'nM^ the'ft'ilftibc^r'cf 
meihbers th^t thall hjippep %q, ^i? the fame 

► ^ .1 '! ' year 
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year with him^ This rpgulatioD rnvft a|ip 
have been difidvaatag€ou& to the ibcktyj, a$ 
will appe;^r.fr.Qin t^he^fQllQwip^ accqvnt.x)f 
the natural pirqgrefs pt the alFajrs of foph/a 
fcciety, \yhca eft^bliftieci op a right plan/ . 
\ Suppofe a tboufand jptxCom^ whole cpqi'- 

pion age (s 36, to form tb«o^^^^^^5 V^\9 * fc^r 
piety for the pijrpofe of ,^r//^ a particular 
fun^i at their deaths, to fuch perfpa3 as, they 
ihall namCf in confideration of a particulaif 
annual-contribution \o be continued during 
their liyca, Suppofe the an^uaj contribution 
to be 5/. apd the firft payment (a) t9 bp 
made ipam<;diately« Suppofe,, likewife, the 
prigipal ^umbef ofthe focietv to be conftantly 
icept ,ttp hy th«\ admiffipn. ot. new members, 
at 36. years of agg| in the room of fuch as 
die.r-T'in Queft- a, p. ^3, it appears, that ai* 
annual p^meat, beginning iminediat^ly, of 
5/. during a life now at ^he age of 36, Ihould 
pntitk, at the failure of fuch a life, to iiiL 
reckoning intctcft^ at 4^^r cent, .^nd taJking 

Mr. DiiMoipres valuation of lives.— :4 ^^^^'' 
J&Wperipns, all 36 ycfrs of age, will die, off 
at the rate of jzo every year. The dilburfe* 
mcpts, tl^ercforc, pf| fuch a ibcieity will be^^ 
the &f& year, 20 tlipes 172/. or 3,ii4p/- and 
its income will be 5000/. It will* there- 
fore,, at the end of the year, have a furplus 

' (^) ' Such payments, it has been (hewn, Q^cft. VIII^ 
)i* a8, arc bietcer than any half yt^xly or qu4trt$r^ paymdnts, 
fii4 ^f IIm; fAipe (ime they (^vf Tome uonblct < . 

■^ ; '•' .••"'':••'..■• '.■.,.' of 
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of..i|$p/. to put to intcrcft.TT' In confer 
^ucncc of the yearly acceffipns to iupplyvva- 
can5:i€S^ the number dying annually will be 
alw^y* increafing after the firft year* In 50 
ye^ri It will attain tx\z maxiimumi <^^thctip 
the affairs pf tjje fociety will htcov^Jia/io^ 
narjy and the number dying annually -tv^ill b^ 
40, and its annual expence will be 6j88d/. 
exceeding the annual . contribution ^ 1^880 A 
But; \x\. we mean time, by improving Us fur- 
plus moneys, it will have raif^^d- a Capital 
eqtaal to this excefs, and, confequ^ntly^ its 
afairs will be fixed on a firm ba&s rfor all 
fubfequept times. ; , 

Syippofe now* that fuch a fociety,. at its 
ieftablifhrnent, ihould refolve to divide itis 
whole yearly incoqie among the nomnm of 
deccafcd mepibers. The effeft of this would 
b6, that no capital could be rai&di that the 
diytdertds payable tcr nominees wbuld diminifh 
continually, 'till, at the time that thjc great- 
eft number of members came to die annually^ 
or at the end of 50 years, th^ would be re- 
duced to half 5 and all claimants, sfter this 
periodr receive too little, becaufe tb^ firft 
claimants had received too mach'(<7). ' 

• * » • ♦ * 

(d^ The reverfc of tbb will take place, if fucH a fo-.- 
mt^ begins with admittii^ an at all ages, ah<} afterwards 
chaf}ge$ 1t8 plan, and HmiU the age of idtiYfiTioilf In thts 
cafe, the number of ytMyifoAhs wilf hep-eate/f 'at firft, 
and. the dividends fmallefi. In confeauence of altering itf 
phn^:t\9 yearly deaths will lefien gradually, and the divt^ 
dfiids rife \ but in time both would return agajn to tbehr 
original ftate, 

Th^ 



for 4^uring LrOes. 12^ 

At'thc time of the inftitution of the Ami-- 
A7^/? Corporatum,' tlie ihterell of money ^ w^is 
at,6/^r^^;^A and, asthciy adtxiit^ aH l>et^veeal 
1 2 and 45, the mean age of admiffion cati*- 
riot probably be fo great as 36.' It appears^ 
theref<M?e, thit had they avoided tKfe -error 
ndw aiefttiohed, and gbiie from the firft on 
th^ pfaii 1 have defcribed ; ^ they might have 
all' dohg paid to "each nominee i72/.;befides 
taifing a' capital much greater, in' proportion 
to the duAibef of members, than that I Have 
ipedfied ; by the help of the excefs of their 
annual payments above 5/. and fbme other 
advantages whkh they have enjoyed (i?). 
Indeed, I cannot doubt but that, with thefc 

''V * 

ddvintag^s, they might, before this time, 
have fbdnd themfelvcs able to pay at leaft 
tooL td each nominee i and at the fame time 

,">■»-, •.. .,, •■' • ....v.. 

( . " . 

The fcUomng fe<S« laclinc mr td fufpeft,' that this 
Icmark oiajr ^ 4i^licabie tOr the J/mcaUe: Corp^p^hg^ - ' 

Firft., '7" jl^®*r origiml cbart^^ as \t is given in their 
prijiteS afcftrails, there is no limitation of age mcoti- 
,4mid; hut 31 years afterwards; I find a1)j^c-ravr".nia€ffc 
againft tdmitung z^j perfeiv whoihoukl' b<i^Vov« the' 
^gfto^AS* oc;. under la.-rrScqoodly- In- their, p^^-jpttd 
advertifemtn^ in 1770, it is fatd, that in 59 years they 
.Kaif paid, anhang 3643 claimstnts, 37 9,184 /.'from 
whence it AiIHmp?^ that th»)' tbt' th^ragr of ttmr divi;x 
,dends, for the laft 17 years, has been 154 A thefacne ave- 
rage, for 59 years, is only 1042. 

- w'i w i / '. •" • '■ * ■* • •' • • "^^ '.. 

.f ./i^)[.;^^fi^r|>lt>s from a l^^q^«i< mftmbeijs^ of only /v^ 

df^P{?(^ ff^ ^^^^f duly imp^pve5},.at 4^^?; (eni^ wQ^lAf 

ip ,41 jeajrs, prod u«e a capital of 25,000/* - < > 

' I • ' . , I . ' 

• • . , . • > • • ^ •*! V •" 

•,:..^. ;/:: ..t: . . .j-/.... • >.,;- -^TttllnCXCd 






rdltifted themfclvea, a$ they now do, to a§ 

Annual payc&ent c£^L {a). 

• • f ♦ 

\ ■• * ^ ■ i 

^ . - A. * ' 

I IbOiVt already tnentlbned dnb Jhfiancc iii 
whidi'the planof this fociety is not cquita-^ 
ble.. iVnothcr inlbmce' of this iSi their re* 
quiriag the fame J)aynients from all per- 
totd ufoder 45, without regarding the difFe-; 
raides of tbcir ages; whcrcafi^ the- annual 
payinents of a perfon admitted at 45* ough^ 
to ht double the annual payment of a peribni 
admitted at 14. 

f.urthct. The plan of this fociety is fd 
AatTow, as to confine jts ufcfulhefs too much 4 . 
It can be of no fcrvicc to any perfim whofe 
Age exceeds 45. It is, likevrifc, fir from be- 
ing, properly adapted to the circumftaaccs of 
persons, who want to make alTuranecs on theif 
livcs» for only fhort terms of ,yc?aE&.*^Thtt6 ; \ 

the tma value of the aflu ranee of 150/. iot^ 
10 ycars^ on the life of a perfon Wnbfe age 
is 30, fs, by Queft*XiV. (intereft being at %pe^^ 
ceni^) zJ* 1(3^. in annual paym^sntafar lo 
years, to begin at ther end of the firft yearj- 
and fubjeft to failure when the life faik. 3ut 
fucb ^nafTurance. could, not be made^ is tbia^ 
foeie&ty^ without an: annual payment af'§J:^!^^ 
Neither is the plan of this fociety tijt aff ; 

(a) It fhould be remembere3> tllat all this Is^fafd'dii' 
the lupp^fition, that proper care has btreh tik^tl Wkefeiy- 
out Unhealthy perfons j and that the prohabrilities of life 
among the members of this fociety, are the fame with 
thofe in the 3fd, 4th, aivd 5th Tabies^ in the Appmck^. 

; '•" 2- - ■■^'"■' ' ' '^ ^adapted^ ^^ 



ad&pted t6 the circyinflancesbf periods^ Wfa'b 
want to make a(furances on^ parttouhr &ir<<> 
vivorftiips. — For example. A perfon pof- 
feffedof feln^eftitte^ or faAirjr^ irhkh intm be 
loft with his' life, has a pertbn^ dependent 
upoh hiiilj for whom he de(tres to feic\ire m 
firm of money, payable at his deaths ; Bali 
he ddlre^ this 6flly as a proFiiion againft tfafc . 
danger of , his dying J&j?, andlcavinr a wife^ 
oripwcnt^ withont fupport. In thefc cir-* 
cumftanccs^ he enters nimfelf into this. So- 
ciety 5 and by an annual payment of 5/. en*» 
Ktles'hi's n^jm>/ifr to 150/. In a few 3nsari,, 
perhap^ hk nonmee happens to die ; and^ 
having then lofl the benefit he had in view^ 
he determines to forftit his former piynients, 
and-to withdraw from the focicty. In thia 
way, *pTobably^ this (bcicty mtift have gain- 
ed Tome advantages. But the right method 
Would have been, to huve taken from fuch a 
perfon" dse true value of the fum affiifed, 
**crt the foppcflttion of non-payment, pro*- 
** VidSd he fbouki furvivc." In this ^ay^he 
^voold'have chtkreth to contra^ with the fo- 
Cfeiy^ and had hef "done this,, hcf would 'hav6 
paid far the ^^r^mre^ (fuppofing intcreft at 
^per^cint. his nge 30, the age of his w- 
mtnge 30, ^^and the probabilities of life as in 
the 3d, 4th, and 5th Tables) 3/. 8x. {a) in 
anhua\''pay^ents^ to begin immediately, and 
• ^ .• ■• ■ . ■ ' k to 

{a} T}^p Value of i5o/» payable at the death of i per- 
^^^SI^.3P* provided ht furvivea another perfon af the 

fame 



izt Of \be ASkrAMts f& 

%o be continued during the^ii«4 cotitinudoctf 
of bis owA life^and the life of bi^ mminfe* 

. All thefe objei^ions are remp^ by tbs 

plan of the Society ^ept i<i NkAoias^Lanei 

LmifardSttett^ wbich : )\^ juftly (liJed itfelf 

the Society for MfuitabU ^Jur4u^if m Lives 

4nJ Survivor/hips. Thi8 Society^ if due c^re 

is.taken^ may.prov^ a very great public be* 

ne^t. Jt was founded, in cwf^uetice of 

propof^Is which had been made^' aiyi lec*^ 

tures^ recommending fucha de^niwhich bad 

been^read by Mr. podforif the autborof th# 

JtdatBematical Repq/itory. It. aflui^a aoy fuins 

or reveriionary annuities on any Jiv«$» fqr 

any number of years^ as well as for the wbol^ 

.continuance of the iives^ at rates r fettkd by^ 

particular calculation j and in any. manner 

-that may be beA adapted to>the views of thf 

p^rfons aiTured. That is $ either by making 

die afiured fums payable cirtM^ ^%t 4he fai^ 

lure of any given lives ; or ^Vk condition oii^t^ 

vivbrihip; and alfo,: either by Caldog the 

price of the aiTurance ith one pr^i»t pfpMni i 

or in annual payments^ 4\xt'mg any £nglc qr 

Tame age, is> by Queft. XL Chap* I. /. 45*65.; ttx^^^ 
value divided by 13-439 (the value increafed bjr Uhkfs 
of two jdint lives both 30) gives/. 3.4, or 3/. 8i.-** 
The value of the (aalie reverfton, aeoMrding to tiie pro^ 
babilitks of life in Loudon^ is, ^40,1^^11 au paymcilt t 
and 4.16^ in annual payments, duriitt ihe joini lives^ tfi^ 
firft payment to fa# made immediately. 

2 , )oifl# 






EqiiihM^' Aj^dnces on ^ Lives: i i(^ 

• joint lit^si 6r any terms Icfs than the ti^hpid 
conttntlance df the lives, ^^^^ In (lidrti the plah 
of this fociety is fo eJtteniive^ and fo impor-^ 

' tant, thait I danrtot fatisfy rtty owii mifid^ 
without oflferiDg to tht gentlemen concerhi^ 

• ill the diredion of it, thei foUdwing bbfer- 
Vation*, hopifig they will not think ithenl 
Impertinent or improper* ; . 

BirA* Th«y Ihould confider what diftrefs 
wdold arifc front the fdiliire of fuch a fchemd 
in any future tinie ; and what dangers tbei*o 
arc, which ought to be carefully guarded 
.againit in order to fecUre fiiccefs. I hav£^ 
alreiady m^ore than once dbferved^ that thofe 
iptrfons Hvill be moft for flying to thefe efta-^ 
-^blifliments, Who have feeble conftitutions> 
v£)r arefubjedt to diitempers, which they know 
•imidcr their lives particularly precarious*; 
,and It is to be feafed, that no caution will be 
iufiiciftnt ko prevent all danger ffoim hence* 

Agiain* In matters orchance^ it is impo(*- 
fible to fay^ that an unfavourable run of 
ftvents^wiH not (Irome, which may hurt the 
bed contrived feherne; The calculations ' 
only determine probabilities j and^ agreeably 
to thefe^ it may be depended on^ that event? 
:will happen on the whole* But at particu- 
lar* periods, and in particular inftahccs, great 
jjtqyi^tipns will often happen j and thefe de- 
rWtttioM^ at the ^commencement of a fchemc; 
muft prove cither very favo^^rablc, or verjf 
imfavourablc. . ' 






I 



13^ ^f f^^ . Society for 

But further. The calculations fuppoie, 
that all the mMies received are put out im- 
mediately to accumulate at comipound inte- 
. reit. They make no allowance for lofles, or 
for any of the expences attending manage- 
ment* On thefe accgiints, the payments' to 
. a Tociety of this kind, ought to be more 
than the calculations will warrant. . The in- 
tereft of money ought to be reckoned low> 
and fuch Tables of Obfervations ufed as give 
the higheft values. Mr. Dod/bn, I find, has 
paid due attention to all thrs^ by reckoning 
intereft, in his calculations for this fociety, 
at 3 per cent, and taking the lowcft of all the 
-known probabilities of life^or'thofe deduced 
from the London bills of mortality {a). There 
is, befides, a liberty provided oP making a 
call on all the members, in cafe of any par- 
:ticuiar emergency. It is, therefore, highly 
probable, that this fociety (provided too much 
money is not fpent in management) muft be 
fecure. The laft expedient, however, would 
l>e a very difagreeable one, fliould there be 

{a) It ought, however, to be remembered here, that in 
felling rtfe-annuitics to commence either immediately. 
Of after given terms ; and alfo in fome other cafes, thic . i 

values come out lef$ in confeque^ce gf bwer probabilities 
of life. Would it, mfutb inltances, be taking an unfair 
adyarttage, to eftirhate the values by the 'gd, 4th, dr 5th 
Table in the Appei^dfx, rather than the LonAn Table^T^ 
rTbus^ was the &ciety to fell loLper aratum^ for life, to 
i» perfoa now 30, after attaining to 50, the value^ ^cu 
ttording to'^Dr. Hatlefs TaWc, woold, reckooing interc^ 
at %,pir c&nU be <^qL in a.ftngle payment; but^ accorcf- 
iiig to the London Table> the^ value would be only 70/. 

ever * 
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teVer any occafion for having recoiirfe to'itj 
and, m order to guard ftill more efFeflually 
againft danger, it would notj I think^ be amifs 
to charge a profit of 3 or /^per cent^ on all the 
payments.— Should the cfonfequenee of this 
prove, that in fome future period the fociety 
fhall fiad itfelf poflefled of too large a capi^ 
tal, the harm will be trifling, and future 
members will reap the ativantage. But this 
leads me %o repeat aa bbfervation of particu-* 
lar confequencc. 

As this fociety is guided in every inftance^ 
by ilrid calculation, it is not to be expefted 
that it can meet with any difficulties for 
many years j becaufci not 'till the end of 
many years after it has acquired its maximum 
of members, will \ht puwimum of yczrly clai- . 
mants. and annuitants come upon it ? Shpuld 
it, therefore, thro' inattention to this remark^ 
and the encouragement arifing from. the pof- 
feffion of a large furplus, be led to check ot 
flop the I'licrcale of its ftock by enlarging its 
dividends too foon, the confeqiiences might 
prove permciQiiSi 

Again; I would obferVe, that it Is of great 
importance to^ the fafety of fuch a fociety, 
that its affairs fhould be under the jnfpe(flion 
of ablej mathematicians. ' Melancholy expe- 
rience* (hcw^s, that none but mathematician^ 
are' qijalified, for forming and conduilihg 
fchemes'of this kind. -—In (fcort; dangerous 
miftakes may fometimes be committed, if the 

K a ' affairs 
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afiairs of t&ch a ibcietjr are not managed friH 
galty) carefally and pruiddatly . Oae inflance 
of thas I cannot avoid mentioning^ 

A perfon, who de&re$ to ^(Ture a pdrticu- 
lar fom, to be paid at the failure of bis life, 
on condition of the farvivorfhip of another 
Hfe, >niiay cbufeto pay the yalue m annual 
contributions during the continuance of his 
own fingle.life, rather than d4jring the con- 
tinuance of the joint lives, b^caui^ ^he im*- 
nual contributions, in this cafe, ought to t>c 
much lefs. But a fociety that -would prac- 
tice fuch a method of ajjurance would hurt 
itfclfi for, as foon as the life, on.whofb fur- 
Vivorfeip the affupince depends, is extind:, 
the pcrfon afliired, if then living, would have 
no longer any benefit in view i :&nd, tiiere- 
fore, would make bis payments with ^chic- 
tance, and, in tim^, perhaps, entirely with-* 
draw them^ the confequenoe of which would 
foe, that the fociety would fuffer a lofs by 
being deprived of the juft value of the ex-» 
{>e£lairon':it had grantedL ., The jdanof a fo-» 
ciety ought always to be fuch^ as that. the 
lofies arifing from difcontrnuance of payment, i 

Ihbuld fall on the pu-rchafer, and n^ver on * \ 
the fociety, i 

I muft not forget to add, that \% is necef-^ i 

fary, 'that fuch afociety fbould be furniihed 
ivith as complete: a fet of Tables aajpoflihle;. 
fThis'Will renidcc the:bu£sLe& of tb,^ fociety 
li!iilich more eafy, antj ajfo much more capa-* 
ble of beng condu<fted by perfons unikilled 

in 
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IB mathematics. It will alfo contrihute misch 
to -Its fgfety: For ia all .caies lo which Ta- 
bles c^n bb exteiK^v th ire would be notoo- 
cafioa iot 6m^\^ipgo% any calcolators^^ ^ ; Md^ 
confe<juefntly^ n ^ngcr would be pec^tfuted 
to which, tho* it is> not no^f it may.i^a^ 
jf^r be expofed y I mcsfn,. the danger of hap-t 
pcning to (ruft unflcilfuJ, or cardefs calcuk- 
tors. — ^Mr. Dodfon^ I find, has furnifhcd this 
ibciety with fome innportant Tables; and his 
fkill was fuch, that there is no ^eafon to 
doubt, but they may be depended on. They 
have alfo others which, I believe, arc fafe 
and accurate^ But there are fome ftill want- 
ing which (hould be fupplied ; and aH ihould 
be fabjc<Sled to the examination of the beft 
judges, and afterwards pubhfhed ; together 
with a minute account of the principles af- 
fumed, and the method taken in compofing 
them. Such a publication would be a valu- 
able addrtipn to this part of fcience ; and it 
would alfo be the means of increafiag and 
eflablifhing the credit of the fociety. 

In Queilions 4th, 6th, loth, nth., 14th, 
15th, and i6th, I have, with a particular view 
to this' fociety, given rules, by which .may 
be formed every Tabic it can want, for (hew- 
ing the values of aiTurances on the whole du-* 
rathn^ or any terms, of any ojfe or /w-? lives, 
in all pdlTible cafes ; and nothing but c^ire 
and a;ti6ntion can be ilecefiary to cudblc any 
good a^ithmeticiaa to calculate from them.. 

K 3 Perhaps, 
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Perhaps, this may be as much bufincfs as any 
one fociety fhould undertake. Rules, how- 
ever, for finding the values oi aff'urances, in. 
xnoft cafes, where the whole duration of an/ 
three lives is concerned, may be^found in Mr; 
Simpfonh Scle<5t. Exercifes, from page 299 to 
p. 307 ; and it is not poffible they fhould 
follow a better guidct 
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. C H A P. III. 

0/*PoBLicCREDiiT,«»^//5i National 

Pebt. 

TH E National Debt is a fubjeft in which 
the public is deeply intereftcd. Some 
obferyations have occurred to me upon it> 
which I think important ; and for this rea- 
fon, though foreign to my chief purpofe in 
this work, I cannot help here begging leave 
to offer them to public attention. 

The praftice of raifing the neceflary fup- 
plies for every national fervice, by borrowing 
money on intereft, to be continued 'till the 
principal is difcharged, mud be in the high-* 
eft degree detrimental to a kingdom, unlefs 
a plan is fettled^ for putting its debts into a r 
regular and certain courfe of payment. When 
this is not done, a kingdom, by fuch a prac- 
tice, obliges itfelf to return for every fum it 
borrows infinitely greater fums ; and, for the 
fake of a prefent advantage, fubjedls itfelf to 
a burden which muft be always growing 
heavier and heavier, 'till it becomes iafup- 
por table. 

T\m fccms to be now the very ftate of 
this nation. At the Revolution, an sera . 

K 4 VOL 
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ill other rcfpeSs truly glorious, tH« pv^Qlco 
I liave mentioned begun* Ever fince^ the 
pvMic debt has been inoreafing faft, and 
cv^ry new war has added much more to it^ 
thmi was. taicea from it^, durii^ the precede' 
ing period of peace. In the year 1700, it 
was 16 millions. In 1715, it was 55 railr 
Jions. A peace, which continued *tiil 1 740, 
iunfe it to 47 m^illions ; but the iiicceedin^ 
frar increafed it to '78 millions j and the 
ni&xt peace funk it no lower than 72 mil-* 
lions, In the Joj^ war it rofe to 1 48 mil? 
lions ; and, at a few millions lefs than this 
fum it now ftandsi and probably will iiand^ 
'till another war raifes it perhafps to 200 mil^ 
lions. -r-One cannot reflecfl on this without 
terror.r-r-Np refourccs can be fufficien^ to fup? 
port a kingdom long in fuch a courfe. - 'Tii 
pbvious, that the confequence of accumulate 
|tig debts fo rapidly j and of mortgaging pof* 
terityj and funding for eternity, in order to 
pay the intereft of them ; muft in: the end 
prove deftrudive. Rather than go on in this 
way, it is abfolut^ly necefliry, that tio mo- 
tley fliould be borrowed, except on ^nnpities, 
which are to terminate within a given pe^ 
riod. Were this praftifed, there would be 
^ LIMIT beyond which the national debts 
could not increafc j and time would do that 
necefjarily for the public, which, if triifted'fo 
the oecopomy pf thfe coudu<9:brs of its affairs, 
flaight poffibly never be done^ 
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tfhi^, th<fcrefere, iS' o|te of tli» pfopofa^ to 
ich» oil tbis occafioo,^ Ifridct I Godld.€b4 
gage attention.^*-! am fenEUe^ indeed^ tbftt 
the freftnt^hmitn^ of the ftafie would^ iivtiiit 
ctkf . be itKr4»fed> in confeqiucii^e of !thb 
greator prcfent iiitereft, that wodld be i»?cef*^ 
fery t6 be given for motiey. But Idofiot 
pofifideiithi^ aS' an obje^ion of any we^ht^ 
For iet tbc annuity be an annuity for a lod 
years. Such an annuity 1% to the preibnt 
viewsiofnoBen, nearly the fan»ei with anannoi-* 
ty for ever ; and it is alfo nearly the. fante ill 
paku)ation» its vdlue at 4 per cent, bein^ 
JI47 yeire purchafe, and therefore only half^ 
year's porchafc lefs than the value di %per^ 
petuity.! Suppofing therefore, the public able 
to borrow money ^t 4 per cent, on annuities 
for ever,; it ought not to give above t s* j d^ 
pir centi more for money borrowed on annui^ 
tie^'for 1 00 years 1 But ftiould it be obliged to 
pv^^^arter^ ortven an half per cent n more {a)i 
fj»e additional burdens derived from hence^ 

(tf) Thefeannuttifss' might lie<kcpt z8 years without 
being much dirninifhed in vajue 1 for, fuppofiHg ij^tctreft 
at 4 per cent, an annuity for ^2 years, is, within a 49th 
piirf, oi* 1/. in 98/. Worth as much as an annuity for a 
J 00 years* 

' P^tha^s, in thij way of r^aifing money, it might bfe beft 
to t3^9j,% higher intereft at Brft, which ^borold fstll t» % 
lowBr^:«t.the£Dd of ^v^n intervals. Tbu9, tbq' ^ioy 
100 years is equal in value to 5 per cent, for 1^7 years, aad^ 
after that 4 ^ imt. foir ?3 years, y^t tie latter hiigh| 
appear more inviting* ' 

, Tvould 
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.WQiildinot be fiich a« codd be v^ry CttiSblf 
felt; and the advaptage$, ariiing fixunitlM 
jiecf iBtry aanihilation of the public debts by 
time, vfould abundantly overbalaiice them* . 
^ Tbfife adi^aiitagies would be^ indeed^/Uti- 
ip^akabiy great; By fuch a method of railing 
tnartey, the cxpeAce of one war would, in 
time» come to be always difchargfcdi, before 
^ i^w war con^menced; and it would be im- 
poffible, that a ftate* (hould ever have . upon 
it, .at any one time, the cxpence; of many 
]w:ars I or smy larger. debts than could be con^ 
traifled,, within the limited period of the in-^^ 
nitities : and^ confequently, it would enjoy 
the invaluable privilege of being render^, 
ia foiDe degree, independent of the man'age-* 
rocfltvof it^ finances by ignorant or unf^tbiiir 
fervatita. • i . 

Iipu^l add^ that it is by no means ;nccef- 
fafy, that the limited period of the annuities 
:(hould be fo long as I have mentioned, or 
loo years ; : Apd that, at any time before the 
expiration of this period, the public might 
em{>loy any furplus mooles, in extingui()iing 
part of the annuities, by purchafihg them fof 
itfelf at the market price 5, and thus it might 
aid the operations of time, and keep its debts 
wi»bin any bounds, that its iutereft rendered 
neccflary.*— Our govcmmcflQt has, I know, ia 
fome inftances adopted the plan now propof- 
<di but it 15 to bQ vviihed that, inftp^d of 

. •. retraaU:g;= 
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referadllng' ^). itj^as was once done, it had; 
been 'Carried much further, * 

I am,- hoUrfevcr^^ far from intending to Tf^- 
connneruil this pla,n asthe^beil a date can 
purfuel Thiere ife another method of gaining 
the fame end, which i$> on many actounts; 
preferable to* it. I tinean, ^* by providing an 
' ** annual ' faving, to he .applied' invariably^ 
*' together with the intereft of all the i^ms 
*^ fcdeemed byit, to thepilrpofeof difcharg-- 
♦* ing the public debts: Or, in other words, 
*' by the tftablifliment of a permanent sink*-^ 
^ iva pund/'^ .... . .^ .: 

* ^ It is wfcll fcnownj that this plan has beea' • 
alfo adopted by our government ; but, tho* 
capable of producing the ^r^^^g/? effcds ia' 
the ,eqfieP%vA fur4ji manner, it has never been' 
carried into execution. It will abundant*^ 
ly appear from what follows that this obfer^* 
vation isjuftv • 



Suppofc the annual favirig to be ioo>oao/. 
This furri, applied now todifcharge an equal 
debt, bearing in tereft xtA^p^ cent, will tranf*-^ 
fep tO' the public, from its creditors, an an* 
nuity of: 4,000/ At the end of a' year, 
then, there would be a faving of lo^^oooL* 
which would transfer to the public another 
annuity of 4; 160 A and make the, faving, at' 

[a) 7n th^ year 1720, the nation Was put to the ex* 
pence of above three millions, in order to i^cduce feveral ' 
long and ifaort annuities then fubfiftjng, to redeemable 
firpetuites. 

7 the 
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the: «)d of twQ years, to be io8,t/5o/.'— i 
Th^s, the orlginaf fund would go on jncreaf- 
ii^g^ 2X the fame rate with money improved 
gi 4 /^r /'^/^^ compound intereit, — At the 
<ad of three yiej^cs it would be 1 1 2^486 /. At 
tKc end of 1 8 years, 202,587/. Of 36 years, 
4i^>3'95/- ^d of 95 years {a)^ \^i^i\il^l — 
At the end of 93 y^ars, then, the nation might 
be eafcd of above 4 millions p€r amtim ^in, 
taxes ; ^nd above 100 millions of its d^bts 
YTouldbe difcharjged, gradually and infenfibly^ 
ali no greater, expence than i oo,oqo/, f,er an^ 
numi aridi without interfering vvith any of 
• the refources of government j or making any 
other difference, than caulingyi^/^^j- to be en- 
gaged for a courfe of time to the puMcs whieh 
would have been otherwife neeeflarily engag- 
ed to its creditors, and which, therefore, muft 
have been entirely ufelefs to it. 

It is an obfervation that deferyes particular 
attention here, that, on this plan, it is of lit- 
tle importance what intereft a ftatc is obliged 
to give for money :. For the higher the in- 
tereft, the fooner will fuch a fund payoff 
thcLprincipal. Thus; a 100 millions borrow-** 
ed at 8, per cent* ai\d bearing an annual ' in- 
tereft of eight millions, would be paid off by 
a fund, producing annually 100,000/. in, 56 
years; that is, in 39 years lefs time, than if 
the fame money had been borrowed at 4 per 
cent* !* ' 

{a) Sec the Queftibrtt anhejccd to the Tables in the 
Appendix. 

7 . ^it 
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It follows from hcnce,/that reduiflioniS of 

intereft would, on thisjplan, be no great ^fl* 
vantage to a ftate. They would, indeed, 
lighton its /rg/?)^^ burdensj but this advan- 
tage would oe balanced, by the addition wiiich 
. would tie made to its future burdens, in coil-* 
fequcncc of the longer time, during wHlth 
it would be neceflary to bear them.— I mean 
this on the fuppofition, that the favings pro- 
duced by redudions of intereft, are immfe- 

• diately applied to the relief of the ftate,*t>y 
annihilating taxes equivalent to them. But 
if that is not the cafe ; and if, likewife, there 
is eithier/no plan eftabliftied for putting the 
public debts into a certain courfe of paymerit> 

^ or it is pot faithfully carried into execution; 
in theie. cii'cumftances, redudions of ^intereft 
may prove hurtful. For, firft. They would 
only furnifh with more money for fupplying 
the deficiencies arifing from bad mariage- 

' ment. And, fecondly, .As, in fuch circum- 
ftances, they would only retahd, and not fre^ 
vent xht increafe of the burdens bccafiohed 
by the public debts, a period would come 
when tne affairs of the ftate would get fo d 
cri/is ; and at fuch a period, its danger would 
be increaied; in proportion to the redudiond 
. of intereft, Jthat had been made:^ 

ip order, to underft^and this > let iis fuppofe 
that a debt, bearing an annual intereft of five 

* millions, is the whole debt^ which a ftale 
can b^jtr without being £> much oppreft zs 
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taibb near fioking. Let it, IroWever/ b% ffip* 
pe)ibd tohave ftill fome kft refburccs leftj 
vriikh may. enable it to bear, for t% years to 
d^taCi rhis .l6ad, together with ei^^ry ^ddi-f 
tj^natl.load, whichf during this tirbei may be 
Boceffary to be thrown upon it.-— Le^ it fur-* .^ 
ther be fuppofed^^that at this time, the ftatCi 
urged by the fear of an approaching bankrupt-* 
cy, refolves upon entering into fome effe^ual 
iheafures for prcferving itfelf* — Certain it is, 
that in fuch circumilances, no m^afure^ ef-* 
fe<ftual can be purfued, as the e(labUf})tnent 
oi^ Jinking fundi and fuch a faithful applica-* 
tiOn of it as I have explained. Let that then 
J>e the mcafure entered upon \ and let the ^ 
ftate be fuppofed capable of providing a fund, 
producing a million annually^ If all the debts 
bear intereft at 6 per cent, this fuiid would 
pAy oflF thre^ fifths of them, within the time 
i have mentioned ; or, in 23 years; and the 
iVate might be faved. But if, in confcq^uencei 
of sedudrions, they bear intbrefl at no more 
than 3 per centi the fame fund w6uld not give 
the fame relief, in lefs than double that timei 
and, therefore, a bankruptcy* might prove 
unavoidable {a).- 

{a) In ibme other kingdoms H fpunge might btf ;afr-^ 
plied in.. fuch circum (lancet, or the funcft reduced .on^ 
talf ty an aflf of defpotifm, without occafibmng any con-' 
vtilfiotis ; but this is not poffible in this free country ^ 
and, it i» to be hoped, never ^ill be poffible. * 

T 
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1 wi(h I could thinks thattlihere is nothii^ 
m this reprefcntatiou, that can be applied' to 
the preTeiit ftite of this QaticHi« The inteirift 
of the public debts hds been rcddctd/ at dil^ 
fercm periods, from 6 to 5, andfroai 51049 
and 3 fer cent*; biit ftill they have grown 
with rapidity J and we now fee ourielves ovcr*- 
loaded, a.i«i in no way of gaining relief. Had 
• there been no redqdljons of intereft, we &ould 
i nd^dj have been • i o the fame condition 
fooner; but,, we might have been relieved 
alfo fooaery and with lefs difficulty ahd dan^ 

What I have now Aid implies, that a ftate 
lEblways difcharges its debts, whattver intereft 
they bear, r by paying the original fum* bor*- 
rowed -^ It may, perhaps, be imagined, that 
whea a Joan is under ^i?r, it may be difcharg- 
edata lefis. ex pence. But this ifc by nofneans 
i5> pnafticable as it niay feem; for it (hould 
be coqfidered, that a public loan, n<)w under 
far^ would not long keep fo, after being put 
into a cpufrfe of payment : Andi for this r^-' 
Con, as a ft ate can never be obliged^ in re^ 
deeming its debts, to pzy more than the ori^ 
ginal fum borrowed, fo neither 6ugb« it to 
expeft, in general, to be able to redeem them 
by paying /e/i. I have faid, in genera/; for 
I inohfenfible, thit *t the beginniiTg of l^e 
operatipns, of a fund, ..when its produce is 
fmall ;. and .. alfo, in j9l >iiine .of ; war^j a (late . 
might derive great advantages from the- low 
:> price 
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price of its debts* And I am fenfibl^ alfoi 
that confiderable advantages might be de-^ 
rived froqi lotteries {a).^ in paying the publid 
debts : But lotteries do great mifchie/ in a 
ftatc, by fofteripg the deftrqftive fpirit of* 
j^aming. It is wretched policy to lanake them 
familiar^ by recurring to them jn the ordinary 
courfe of gpvernment* . There are great oc-* 
.ca0ons oq whi^h they may be neceflary^ aiid 
for fucb joc$:afion9 they fl^ould be referved^ 

But.tP rejti^rn to the fubjf d I have priaci-* 
-pally in view. 

The adyaintages of putting the publip debts 
into fpch a cpurfe of payment as I havtf 
4ei<:r/ibedf are fcarcely to be imagined. It 
wopld give a vigour to public credit^ wrhicb 
would,$nable a ^ate always to borrow mon^ 
^afily, and 0Q tbe.l^efl: tpfms* And tlic eui*- 
couragetn^at jo lenders wight be alwayp im** 
proved, without tiny inconvenience,, by mak-^ 
ing every loan irredeemable^ during tbejirft 
2.0 or 30 years J for, there could feldqm ht 
aayocqafion, for begipi^ng tp discharge any 
Gfie Ipan iboi>er* 

It might bje eaiilyi(hewn# that the faithful 
ApplicatioDi frofii the b^iiining of the yeai' 

{0) Thus ; 860,000/. of the 3 per mis. ar 87 ; d: 
i,ooQ)000, St 70, might be redeefned with half a milliod 
of inoncy,itonuftingof50,ooolotteiy tickets at 10/. catchy 
l«al firiluft; but capable of being fgld at 144.35 wat 
4oiit in fpine of the laft lott^n^. 
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iyoo, of oiily 2bb,doo/. annually, would 
long before this time, riotwithftanding the 
rediidiohs of iiitcreft, havfc catifed above 
half the public funds to -revert tt> the 
J)ublic, iaiid paid off abot^e 80 millions of 
its debts. The natrdn might thercfoi-e^ 
ifome years kgo; have been eafed 6f the great-- 
ttft part of the taxes witK which ifc is load- 
ed. The moft important relief might have 
bceti given tb its trade and maiiufadlures ; 
and it might now have be^n irt much bettdf 
fcircumftances, than at the beginning of the 
laft >ivar j its credit firm ; telpcAed by. fo- 
i^eign nations j dreaded by its enemies 1 arid 
irtady to puhifli any infuk'that cduld be of- 
feried to it. Thfe hfear vifew; likewife, of fUch 
i period, duHng iht coUrfe of the lafl war, 
would Have giveii higher fpitits to the na- 
tion, and encouraged it to bear the expencc 
dccafibhed hf the viraf with more cheftrful- 
nefs, and tb continue it with vigour for two 
t>r three year^ longer i the confequenCc of 
which would, probably, have been; gaining 
a full indemrtification ttom oiir enemies; and 
Weakening thcim tb fUch a degree, as would 
have given us effedual fecurity againft thcnt 
fbr many years to comc.^^-^A new dccbdnt. 
might alfo how have been begun i artisan- 
other fund, hot much more conlidSrable, ap- 
plied in the fame way; would, in 60 or 7b years 
more; hate paid, not onlj all that would 

L have 
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htye^^wnndw unpjudt but alfp^, R^obj^^y^ 
%.&^f'PPOppxtioOf jpf fuch further dip t$ asj 
jp«(^ J^e .cQntrf^iaqcl wit^ this time. (<^\. AncJ 

fi\^ly fpUj(:its.dcbt^j ^.Jfopn as tbey bcgaa tq 

StG|>v h/eavy* mig^iay^^becw coafta^ujj rc-j 
uG?d; tp, a Jifalff • pf .Zr ^ird} and 091 oiily. ?tjO( 
40n^^3 but allcQofidf^iff^ttJe /tff^z^'t;^^^^ 
thei» prevented- ' ,^ J/ . \ 

Airi havq5now^al^tr,fupR9^^;s,va^^ 

with a general appropriation to the payment 
oftbcpubHc debts., Tbi^ (iun? cpdsij^ight 
b^ ^(wered by .partki^r. ^^^^^r wit|^ imall 
fi)rj4i)jSes, appcoprlatetd tp j^fzr/i^^i^ . debts. 
in th? wara Qi KmgJTi/J^am ip>d Qyp^p ^^9<?* 
(iper<:ent. intercft^ .was^giyen tor ^\\ lo^ns^ 
It wpisld have been cafy |;o bay e^ annexed to 
each loan, a fund ^todncing t^ /ur^^ . o| yt 
percent, after paying the intere(l;.j^jnici.(i^h ^ 
furplus wovdd b^ye-becn iuffjqient to,.annihif 
Ifite the principal of every loan in 33 yearSr" 
Had. this plan b^een fpllavred, tbc,,wiip*gajg[e- 
ment of the public funds^ ^nd tberr^dief a(^ 
tending it, would haye begun 50 j^etj^r^ ago^ 
ftnd the debts. contra(£ted|i. during. tV<^|^^ 

{a) One of thp prop^reff oblcfts'bf taxatldUt in a ftate 
is celibacy, I doubt not, but that bv a fundYtfpplicd ottiy 
ffom hence, the end 1 'have Vn'y/tew migtk fkve beeft 
cafily accompliflicd ; and,' cdrifequentlyi the' vci^ mciKNfli 
©jf paying <^ the deb<$ of the nation, rendefi^d'at tttp 
f|me time the mi^ans of incre;^(ing its chief ftrengthy^ty 
piodiotinff population in ■ fti ' ' ' ' c .v -t 
-- ' .• ' ••— -'i. ' ■■^ •'■•ijf 
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jbee(l ^i] cancelled near ioftzn ^gb;: Without 
any of Ihat trouble^ taiiilih; and diftfefe> which 
have been occafiohcd by.redd6tiobs'0ff ifttefefti 
arid b^ thtf Vglrioii^ fdieitaes^which hivfe bceri 
tried' fdr lefrcnihg the^dcTyts t<')-^A^ ftind^ 
^tXAiii^ 1 L f>er ^^W. fbrpltis, annexed to* a* 
loikn it -^ percent. f Wbuld'tiifdiai^ge tliepi-ln^ 
X:ipal in ^7 years (^)> At a^ pet tent ;,y in 41 
years. At 3 ^^r TOT/i, hi 4^ yearSi v 
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i; bbferVttibhS feiate ^orily ^tcJ '^Whkl 
»^i^if ha^e been the ftiatti of the fiatlon wftB 
te^eift to lis debtif^ had a right plari fee^ 
bUffUcd ftoiri the firft. But it williJe afkefd, 
What<:an be don* with them as they afif— 
T^ifh 1 was able to 'give a: more fatisfadtory 
tfnfwer to this ienquiry; Every one mtift fc<5 
but pWfpeAtd be difcouragingj and ourftat« 
^hazatdoUii* 96mc have though tj that a good 

. {d\ Th^ fuins to im hid out tirDuId, in tbi^cafe^ be (b 
ffhall ;it ^rft; that it would be pnop^r to employ th(&m i^ 
imrcjiafing ^i:t of the }ofui to be annihilated ac the prices 
la the publjc market} and this, as far as it can be car- 
i:ie4^ is ttie'thctt eafy and qtiiet atid fileiit wajr pbffibte 
of exttnguifliing the public debts. ^ ' 

(^j I tv^ve aU alpftg fuppo%4 the produce of ttie pub« 
iic funds to come in ycal-Jjr. The tfuth is, that it CotneS 
i|h A^^-jrearlj % l?ut this gives no advantage in the pay-- 
iBMhtfOfr^^e pvbUc jl^bts worth itaking into 9ccpunt. i/. 
piraifiiknh together with it^ growing int^reft, zX4.pef 
ceri. ^Aj^nsfeatly out oi^ ioo/. will reduce it to nothing 
in 4r years I if taken half-ytzAji, it Will annihilate th< 
time capital only four months and 12 days fooner. JS^^ 
t^^ QUi^ivns annoxed to the Tables in the Jppindix. 

L a m^thoi 
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nietho4' might be foujid out of difcbafging, 
thcniiiohal debt,' by life annuities. Tpe fol-; 
loWM^ ob<er<^atiohS will flicw how vaia an 
injIagrnatFo^i this^js. * 
/ Lei us fuppofe, that 33>333>ooo/, is to, 
fee pa?id off/ by loflfeHrig to' the public ere- 
ditoirs'life-annuit^w, ihllteu of their 3 per 
cfnls. A life at 60,'fupporing interefi' at'3r.. 
per rent.; and the pfob-^Uities of life as in 
the Brejhwj Nfirwtcby and Northafriptori 'iTa- 
blcs ot* HObfervatidn,. is worth 9 years pur-' 
chafe; A life at 36 is worth i^i years pur- 
chafe. <;crtainly> therefore, no iqherhe of 
thii kind would bcfufficiently inviting, which . 
did not offer 8 per cent: kt an average,. to all 
fubfcribbrs. Let us, however, fiippofe, that 
no morfe than 74 is given,} and thaf there arc 
3333^ fubfcribers, ^^ tooo/. {lock each, for 
which a> life-annuity is to be granted of 75 A 
Qtf for the whole flock fubfcribed, t\yo mil-., 
lions and a half. A million and a half ex- 
traordinary, therefore, 'ftiuft bfe provided 
every year, towards paying thefe annuities. 
. Let us further fuppofe that th'e^ fubfcri- , 
' bers iare perfons between thfe ages of 30 and' 
60 ; and that the riumberS of theri), at all . 
the intermediate ages, ire in the fame pro«<». 
portiohs to one another, with the proportions 
of the living at. thefcf 'ages, as they exift in . 
the world, or, ias'they are given in^^ables of 
Qbfervation. Let us again fuppofe, that as - 
t^efe dnniiitants die off, they are immediately* 
I 3 replaced 
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jre|>I?Lcea ^by ot|ierS|, wlio , c^re, con t)nU^)ly;pfn- 

the lame proportional numbers ^J tii.e|6i^g??^ 
with thofe of the prigmal fubfcrrbjers . at the 
time.^ tKcy , ful?fcribed(4 \ • jr\^ cpqreqiieace ' of/ 
wl4ch>:S^e ^Wjiol? i|ptp|)ei;.Qf an^uit^^ wiU 
be ke^t.4iw?ys the fam^. Ip thefe Gircmnr . 
fiances, (t:will be S9, yeai:s, gt Jeaft, before s^ 
number^will die 0^1^^^^ (^^ equjal to the whole 
number; that j^, befoj;? 33 ^millions of debts 
will beannihilat^,,,Bqt^b^4thee?c.traordinary 
million an|l half 'proyj4^ fojf paying, thefe 
^nnuifies, been emp]^^^ in , 

pijying off fo muph ^of flje. djsbt at /^^^^r every 
year,exririgui{hing at.tbj^ fame time every year 
gn equiyaiiDt tax> 45 nciillions wpujd have 
been p^^i^t. -^^^^ had the favings, alfp^ inftead 
of being funk as they arofe, beeri employed 
in the ianip tpanncr, 71 millions would ha^vc 
been paid. . _ .. / . . 

The nation, therefpreimuft, without doubt, 
Ipfe greatly^ by. all fpbeme? of this kind; 
4nd yet tney^hay?bc;en,' often piuch talked 
of: and|^ ipaeed^ I ihall not \v9nder, fhould 
i ^lereafter ^fee ari ^tterp^pt. ruade to pay off 
the natiohai debt in this w^y. 

I muft begleaye^tp detain the reader here , 
feme time longer. A more particular ex-- 
planation of .tbi§ fybjei?:, will lea4 to fdme 

(tfj A dcmoriftration of this will b§ given in the Ap- 

■''-. ' . . J-r 3 pbfer-f- 
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pbferVations on the bJeft meffeod^'df rdififi^ 
rnoiKy which, I think, 4cfervc to Be care* 
fully confidefed/ 

\ . r. • ' 

When any fum is faid to hdht valii^ of i 
|ife-:annui|y, the trieanihg is, that, ihconfe^ 
quencc of being * icftproved' at intereft, ah4 
allowing for the chances bPrnortality-, it will 
bear the whole wpehce of the annuity. ^^If^ 
therefore, inftead of beipg lai^ wp ' for irA** 
provcmtnt, it is eithct" immediately applied 
to particular ufes^ or has been long fihce fpeht ^ 
thef e will' be a lofs, eq^ual tt> tbe f^ite wMra 
>vould have bpcn added to the putchafe-mbf 
|aey; had it-been impro^ed.r^This is tht rea-^ 
ion of the Ipfs which, | haveflicJwfti thep^b-i! 
|ic would Aiffcr by offermg I^^tmut^s, in 
Jictf oiJ^Qti, in order to cxtingulfti itfe' debts, 
And fo^ the fame f eafoii, it muft ialWay« loiq 
tonfiderably by rat/ing mpney on lift--ajinui^ 
tics. ■ •• ;•■•••' ^ ■*;'-. 

- Suppofe a miHidh rstifed by anmil^res^Qh a 
fet of lives, all at 3*0 /years* 6f age. * Petfbns 
at *fhis age have, (^cCbrcfing to Tables MI,' 
JV^ ^nd y,) 2in expeBa:(fqn oi 28 years. -Tlta| 
js ; the duration of their lives, ^taking them 
one with' another, \yiH be 28 years j {&i t!he 
beginning of the firflr Eflay) and they wiH be 
enmled, fuppofing interfeft it z^. fet tent.-to^ 
J l. per annum ^ fot tvcry 100/. advanced;. jPpr 
a million then, tHe public would make iS^^ay- 
ingnts of 7o,ooo/, — |-rct us fuppofe nexti that 



V 

. oiE -beirig engaged to ip^y tljefc lifeT3npui ties, 

-^.engaged for 28 jcars, to pay. {litip pxinf ipal 

and intcreft of a million, borrowed on redeem-' 

.. ii^pcrpctviities, at /^percenu .There wJH,/^t the 

. ai4©^^jhjs; fifft ydir,,beaiurpias ^f 3p,opo/.-^ 

In confeq^uence of applying tlxisto the cx^i* 

rtip<Stion*of the princ^[^, it will h? reduced to 

•^o>Qqo/r on which^ atthc cnd.of $he fe- 

\^ond year, the intcreft due will be .gS^Boo/* 
T4>^ .wiH> therefbrf!^ be a faving of ^aoo A 
Jnile^wof employ ing.tibis faviog in fwtlipr 

';iiiilcing;jdie^r/wi^fl/, whidi wo^ld caufe the 
.fjLMid to accumulate in the faoie manner with 

^ \4z^ney at compound intereft^ kt it be taken 

; randieoiplqyed in any other way: And let the 

.fame be done with all the fubfequent favings, 

rcfervlngpftly -30,000/. tonually^ for ^hepur^ 

pofeof fipking the principal. At the end of thfe 

^ /ecoftd ycafj, the principal will be 94^,000 /..j 
4ind the faving of intereft upo.n it, at the end of 
the third year, 2400/, At the end of thc| 28th' 

, year, theprincftpaljWiU be reduced tp j 6p|QpoA 
: Thc'famgof in year will be> i^ooA 

inpltiplie^ % 27^ or 3^2^400 1 andthefumof 

, anjbe%ingswiUb^ 
hepc^ 1609^90/. remaiiiing then uodifcharg'' 
c^pf the. principal T and 293,600/* will.bc 
tl^e Ipis the public wpuld fuftain, in the cir-* 

, qum^^fi^eS^ 1 have fupppifedji by raifing mo^ 
liey on; iife-^annuitics. Bnt if we fupppfc 

. jflie i!aying!5* fts they arife^ as well as tlie con- 

L4 VwciX 



ftartf ^Yiim jf 30^00 A vto be , tp^stA to 
dWblftr^fe <)f the |)ritacip^l, inftpad^ being 
ipeflt <)5 'Citrrr^nt fdfMices':^ the whole njlliiojtt 
Vffiil' be tonihilated inf !9t 1 y^rs and balf^; an4 
the Idi^'ta the public' biy life-annuitiesv wiH 
be 64- years purchafe of the annuiticgi/or 
45^,ooo/.-^By fimikf'dedudtion^ k may he 
eaiiiy foundj that tl>c lofs> ii> younger lives, is 
greater ; in oider lives lefs 5 but ne?et incon** 
fiderabjc, except in the <jA^ lives ^ ^ ;* :^ 

If appears, therefor^^ that, in eoftiequence 
of facha way of railing money,, the pnblie 
mii^ always pay iniich more innnterefi ch)ui 
there is any occafion for; and fwafie>z. fum 
nearly equal tb half the principal horiowcd^ia) 
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. (4») k^is obvious, tb^ the obfervatiMs 'fam^ na^ 
.tnay be applied to the coimpQn methods of j^iiiajg; mooe^ 
on life-annuities, for building churches, paving ftreet*, 
inafcirtg riavJ^ations, &c. &c. And, in-gcnery,tb' aH cafbi' 
ivhere the mon^y received, is not laid up to be imprpvecU 
^— For, to view thisi CubjeA in, another hght< let us fupK 
pofe 10,006/. borrowed for any public work, * on perpe- 
tuiticSj tt^^percira^ And, if that ^fll affitffd-Alore eiv. 
/couragetnehtj lat Itfaem be. matde^irredeentajnk fo^aay-. 
'numbGE ofjiea^jrlefs ihaii^f^^v^nteen. Let ii4/uriher fupf^: 
pofe, fuck rates, or tolls, eftablifbed for the payment of 
the intereft arid "principal; as Ihall pro^xxCedoul^k the in- 
fdrcft of. the fiim borrowed.; or Boo L per *amttfh, ih^ead 
PIa^^oI^P^ awi^m. Let Ui^ySn^/i^^ as<iti?oia»$&ii^^^^ 
yearly ^h^ laid up to accujoulat^.in the. pwbjici funds* ta 
1/ jjean and half,, reckoiiiilg Jntereft zt.^per chit, a^^a- 
phal ^IJl be raifed, eqwal ^o the whol^ fufm.bbrFo^ii^i 
-iid^ thcjr^forei. it jtlie end qf Jtfeat tinj«i thevrfaple .debt 
r- .^)^ i)ti dtTchargedjtand tb,e'whol€.tranCt£li(i>rt fini(bed*'+rr 
>'..l U' i/^Jaine fuoi. hid be^ii^borro wed .on. annuities J for 
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frygaJ: w^ : of procuring money thap by hot^ 
tomingoti^ ferpefmtias, without patting thesa 
into a couffe. of redemption J for in thiscafB^. 
(if a fpimge i$ not.applied) the lof^ muA H 

I ixHift add, that thefe ob&rvations are par^ 

ticularly^ applicable to a]l the ways of oraiiipg 

' ihoney by the faie pf reve/fions,— The pub-r 

. \ity for inftancCy might procure a. million^ by 

. offering for it a fund, that will be difengag- 

(Dd at the end of i8 years; and then produce 

8o^ooa/../tfr annum for ever* This, fuippo-r 

* fing^intereii at j^per cent.j wcoild be the veiy 

• fame with offering /^tev millions, i3 years* 

^faencei for ^a^ million now : And a private 

man, or an office for the fak of reverfionf^ 

might gain by fuch a tranfa&ion ; becaule, 

the mon^y advanced, in confequence of being 

improved, might, in 1 8 ycars^^ be n^ore than 

f he lives pf st Ut of pcrfoifs 50 y^r^ <^ agfar, «t 8 per £$»t^ 



which is iL ^ cent, lefs than- th^ true yaluc of fuch an- 
nuities : bad thi^, I fay, ' boen done, half the anhui- 
iants would ti^e been alive at the end of the ternn I have 
fnentionetf; (fdcr Tables III, IV^ ^i)cl V») and the whole 
tranfa£ijon| together with the expences and uouble at- 
tending the managemient of it^ could not have Been finally 
clofed^ill the extind^ion of all the lives % that is, not in 
olefs tune,' m^ probably, than 35, or^ perhaps, 46 years. 
• — Itis a neceflary obfervation here, that, if public credit 
maintains its ground, mucn will not depend, in the plan 
2iow'|»f)i^fod,Tofi the fife and fall of. Stocks, if a war 
links tbei% the money laid out, while the war lafis, wiU 
accumulate. fafter* . If a peace raises them, the mo^ey 
^hat had been previo^ily laid OHt will l;^ proportionably 
^ncreafed. '*' "** ••.'•• ' 

doubled. 
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for immediate fcrvioes and never logps. up 
money, it would neceflarily lofe a ium ^iKil 

. tti th^nWcbok Xucq: borrowed : And thejfame 

^.f)ppi39]i! iBt^t bave^becii borrawedoqria fun^, 
^ycoducing 50,000/- /^r annum s which wopld 

-Dot 0Qiy pay 4iie i tnfierdl* : hut 4iicba^e t^e 
whole prificipalia 41 ycaW^^^ :;,/:\;;5 

By nai&Dg money iOnJifehaQOAUticSi .the 
frejent members oS. a ite^ett^e a heaviier Jbtld 
-on ihemfi^lves^ in ozddr to tysbxx^lff^itfi 
and therq wonld be a^ laiidabkgensiiofitj^ia 

.-thisj wcr« it not for the ^/eZ^ of ity the fame 
exemption heing equally .pra(fticable at ./64|^ 
the expence**-Oa the^ other, hand, I^y^ ^^" 
cowiqg; an t^evmfimar^ g^^nts^ jtht 'fr^fmt 

tinembece of a itaie oacempt ifa^mfelyes miin-^ 

« ^, fby throwing the Ibad tbmblfd oa pofterity ; 

,aod there is a crBeky- and mjiiftijQe.iii; this 
that nothing: qanexciife*- ,...., • . 
/ It is well known>,that both thefe methods 
of railing money have been pra^lifcd amon^ 
US* This, however, is, by n9. pieans,. the 
'^{^r^thath^beea^one. Jthas^he^coQxn^ 
'to borrow; ihoncy to.p&y the int?creft of rao**- 
ney borrowed, 'art4 thus to "give ^Q^nppund in- 
firejt for money; and o^r ^rliam^nts )xz,\i^ 
ibmetHTOtes^ ej^pr^f^y p9o\4de4, th^t fthis^ ihaM 

. be done for a facceffion of year?*: 

tffewlilifc i^mi^initirrtipprffed to !»• employed io dif- 
Jchafgrng the pirbliQ^6|itt» can Create no difficulties, be- 
(pBiif^ thefit is no fmn which tiiay not dc "applied to this 
Vfe by purphafing ftock. v 

'But 



s. ■ - , 

' * The^ itttitoi \*fiicli"h«s «ofctafionet!*tHrs 
lii^refllbni'rtiuft'%e highlfMtcrdftihg to ir^^WV 
)ptx^n who wrfties wfeH lo 4iw coxxtittjj^^K^ 
feKfemes 'f6f 'aajbaf ^itig «]fe pitbKt debw, by 
^ifc-anntsiticisr htvg'^'bfccn flitvfrii t6/bc abfiita 

" ^hd extravagant.— ^In jgcneril ; it may beofc'-f 
fcrvcd, t!fet it' is fehftom pr<^a81e; ttiat iiiy 
'thoney \\^Hitli *the natfcyn cah fpate, if ftjp- 
plied Ifo^s to 1>ear orily jfte/A' ibtfeferft, ' can 

/Ife-c^p^bje of rtduclh^ its debts v^ithin Aht 
bourrds; wbf doing us^ih tour ptiefetft cit* 
cumtta rtcc^, 'any ' 'cflehftia! ' fcrvlce. A fafjd, 
jpfoducmg la fiffj^lus^of evtn twt)iiiilHcifi$ aft-i- 
ptially, WbftM, S;fhen thtrs appHcii; pay Ho 
lnortiha*fif 4d iiiillioifis fn izti ytars^- and, ia 
|hat time, a #at might probably eottie, which 
wotild intcrropt the ^pplicatidtt- *6f it ; antj 
Incrcrfe olti*' dtfefs liitich triorb thaii fuch a 

' ftjnd hadleffinc^d'thehi. :" •* -;; '^^ * 

eertain it is, therefore, that if 'otir afPa[ird 

are to he fdtHtved, h: muflr be* by -a j^;^^ ih- 

iireafinfe itielf in the *matiriet I iiavc ei'plaih-^ 

edi The fm^neft>fe is; iW 

^ jieed, mnij^ptent^ If it is allowed time to ope-- 

' tatei 3ut We are, 1 fear, gdt fo iiear to the 
limits of the re£Qurces of t^natbi^, thtibit 
candot he :aH<)>*ed touch tifpe : Audi in or- 
der toinake atnends f<>r this, it 1$ nece^ary^ 
|hat j|t Should Be /^r^^^-^L'tf us then fuppofe, 

7 . tl?*t 



fb^i tiiii nation is Ml ilrbng ^riougb ta en^m; 
bte it to provide a fundj that fliall yic|4 *- 
ftflii^ aiid balfannuaifyf for 2f> years to come ; 
,AHd 4(01, that, tc^cilier with aU itsf^rg/2wi^ 
Ittirdens, it is^ capable of bearirig every adiiij 
Z^;^/ buMen that 2q years inoi'e can brings 
Qpoftit. . If diisis i3K)t CPn^» we have, Ithink^ 
ncdiing <9 do b^ to \?a;t the i^u?, ana 

. A furid^ profducing aniiually a million and 
a half, would incregfe ^o three millions f>^r 
ftWi in 20 year« {a). A* *he epd of this term, 
^h^ rfatieh might he eafcd of the mgft op.r 
pveJBive taxes^ to the dpiount of a tnillion and 
a half J and the c^nfequence Would pfovc, 
ihat, if there Ihould have been a war, either 
jfhe whole^ Qr much the greiteft piyt of th^ 
|iddition Qcci^oned ^y it to the ptjblic bur* 
aen^, would be taken off, and the natfoq 
fcinftated pearly in its prefent circiimftanceSt 
But, if there fhould haye beep no war, the 
national debt and the taxes charged; with it, 
^o^ild'bp re0^eed a third below the ifurns at' 
which they now ftan^i ^nd the pation woul4 
be fo much relieved a6( to b^ p^^pared for a 
Wjw^-^Thp |?emainin£ paiQioit and haljfivbuldji 

- *- r • •> . - 

(f) It flto^Id be £einenibere(t, t^tmt^e year 1779^ ' 
ilifr cent: bii the coofolWjterf.O^ri^lJi ifi^ ahnii* 
hilmd<^sini that I f&ippo(e tbp iavings derived from heaco 
to be ta^eirat that tim^ as a part 6f ttie^fui^'dp-ToMethod^ 
might be caTiIy <:pntrived foi? getting this faving ioam^* 
fliatelyiyfhich' would bcXoinc* advanta^c^ . 
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txnd the ISTatiiml J^ht. ijj^ 

ih 23 years', imrreafe agaki to three pimioM 
per dnfium ; ^hd thenj^ fo imich more of thcS 
public taxes Wolild be iejt frc?; ^Q mHltojis, 
more, or 93 millions in all, , of- the .pubtife 
debts wojald be difcharged,; and the difficult*, 
ties of the natipn would be, \tk a gteat ftiea*-> 
itire^ copqjier.^d. ^-«*Duf tag this whblc cpurfc 
of time, there may poffibly be but one war; 
and ihould that happen, the appropriatibtx at 
the end of it, of about ^t>o^oQ<> L j>er dmum, 
might be enbugh to anfwer all pUi'pofes.- • 
In the^e obfervations^ I fuppofe the 3 per 
cents to be paid f>fFat par > ^and no advantage 
taJcen a^^ any time of their low prim« By 
taking this advantage, and with the help of 
a little manageo^ent, ia fund, producing aiw 
nuajUy a qaillion and half, .tiiight be made to 
increafe tp ahother million and h9lf» in lefi 
time than I have afiignedr Should thereby 
a war in a few years, the 3 per tents, wotild 
probably fall bdow 75 j and then the pro-?' 
prietors of theia muft be glad to jpart with 
them at thispHce; the confequ^nce of which, 
fuppofing the war to laft eight years, woui^ 
be^ that the fund would double itfelf^ and 
the nation be^plieved ii) the manner Ihave 
mentioned, in 18, inftead of 20 years.— * 
The lad vantage will be the itaoj^e^ fuppofing' 
the government at fuch a tlttfe td go on In 
payihg oWXh^'^fr tenfs ^par^ For the e^e<^ 
of this would bfe that ttjoneynaight be bor* 
rowed for the pijblic fervicc^ oft proportioii-r ' 

abl;^ 
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jaibty^iiettcp tej-ms* S.upppfe, 'for mii:ariC€?i 
that four million^ muft b^ borrowed for th« 
fervt^^ of the yttry and let the produce of 
the fund l^e then incr^afed to two milliQf)&| 
Sfld d^ein^r^ft pf juopey in th?/e?^^^ al^v^ 
4^^r cent. Jn thefe circuoiftances^ il woul4 
be the intereft of thei lenders of money j'^to 
take i^$ef cent}, for tl)e/ums they.V4vai;iqedi 
i^j) , coafidkwtiw pf having ih^it ^^per cents 
paid otf at par-^ to the^ amount of fealf thefo 
ibms,*-^War> rfierefore, wovrld accelerate th^ 
tedcfnp^n qf thq public dcb.|fi 5 land it .would 
4o thi« the mpr^, the Ipiiger it kftad, and 
thp higher it raifedrthe intciPell of snphcyi 
O^ if, in conffijupnqe of paying . alway,^ at 
p^jt\ii9^ could chX happe^'i an. equivalent 
eifedt wauJd be produced ia the. way juft 
^leptipncd. The ftocM /would \>P alwaya 
kept ^ by thi;.op^§jio^6of.thc/mHij audi 
inr pr«^rtian-t0th« funis yielded by it, thd 
public would i>e al^Ie. to bprrp>y pioniey nK>r0 
^dygpt^geouiiy^ an4 lef? wp^y^bej add?d.ta 
its bacd9n&.^m^This» i^^o^a ^ nie ati;pb£^va>^ 
tion of particular cotifeq^encf . ^ It deinon^ 
%a^es, that the iny^AabljS .appJieatipn^ Jrt 
«vr as w«fU z^ pm^i$, of tH^ prod(ii?6:of thei 
fund I aqa fuppofingi tp the payment of 
the national debts, rather Ihau tp anycur;* 
r-ept f^prvicefij.would^ iod0p^«d<^o%pf its sf- 
f^ in (4) 4^edeen)ing theie 4iei»t9y be «ttetid* 

cd 

^iaj Sa true is thJs, A^t a^Taf, vfref6 Wc n6w engaged 
'iHit^ would only render the pfe/ent time fo rnoch tht 

mort 



and ihi ^ l^ation^ I^bt. ^^§ 

e4 with great advantages to the piiblic* But 
this is k fiibjed: on whiqh I (hall Jiaye pc^^^ 
, lion to fay more prefently.. ^ ^^ ^[^^ \,[ 

Jariqirc proper for tnbring: into meaiurcs for paying the! 
t>ublit de^ts; And the following ob&fAratiotis ^IFput 
tiliis cMnt Of 4^isbt. . • -]\ -i 

f ^A&il;^«i\w beooioe. tbc pr^Gicc tp have rpc^qrfoit^ 
mterm in /^^c^,_ We may be fure, th^t no year will pafs, 
W^tMtit thetaihi^jr. - I would, therefore, propbfc, tnatV 
iiiAQ»4 of foiakiiigiife tS^m, in raiingrtie amiUstl'fafr 
fiiea in.wfub tbev iltould :be ilipn iipplifd a3 aix aid in^i^ 
^barging the public debts.— -Suppofe.the. war to laft iq 
years, and the 3 ^^ cents at '70.— S^ilppoft alfo, each lot" 
^^to^confiflrof 750,000/; in* AV&ttV" which jwhw diit 
pc&d^ Qf to fuh&:ribcr%.wiU bri(^ in. 1,050,000// On 
thqfe fuppofitipns, the whole lof$ to the public^ from ap^ 
plying the lotteries to the payment of the public debts, 
rather' than to "the current fuppliesj virill ^8 1,050,000/. 
H^u^}^^ Of 10 mijUio|l9:aI^d^^ in;aU«--^T)he^»i^viii b^ 

a| foUo,w;j : 750,00.0/. of thc^ pcoduc;^ of thc.iu^king'fuii4» 
formed into tickets, will be the fame with 1,050,000/. ^ 
and this Aim will pay oiF a million and a half of the ^"per 
cmti^ ^Ypty year^'Or is iiiUions in atl $ and the growing^ 
favings arifing from thefe payments, will, at the end qf 
ic years, have paid, at leaft, two millions more. Thj? 
nation, therefore, having paid off 17 millrons of its debts^ 
and sKdded to them otily 10 milKons and -^ vA^ gain fix 
roiltians and^r* B«c tbbiWiU b&the ffl^e^pait .of itsi, 
jgains^ AU the produce of x\ktjinkifigfundy oyer 2|nd a^pye. 
750,000/. might l)e charged with ithe paymentof the in^- 
tereft df fudif ne^ debts as wodld be rfeceffary to'b^ con- 
acaM^ecLdutiiig thft^vqu: j asMi,^t/thr-eod of |t, tbe^iarioe,; 
.with the b^ljppf ^00,9,00/. tA h«:dif<?ngagpd ii^ i779,*>y 
the reduitiOp of the /^per centSy would find itfclf pofleflfcd 
ofaj^w^, pro,duclng 1,450,000/. annually; which, faith- 
"iully empJojed^mightprbbably be fuf$cient to extricate 
ijt.frpf^^ll its,<i^ffic^tic5..*r:-Bcfidfi8.thitj f«cb a fchemi 
iwould not only preferm^ but raife and ^JiakUJh the credit 
of the public: And he pnly can be duly fenfibU of the 
• importance o5.thi^^, who w^ ^oofkder^ jwhat^d^^Jiger there 
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TUc J^nkmgfwiJ^ in its prefent ftate, atiai 
after- £spply ing the deficiencies of the peace 
eftabU(nment» yields, I fuppole; a conliaera-^ 
ble part 6f the million and a half I hscip ttkttir 
tionocL Ati annual lottery might eafily f aiie 
200,000/. more. But this is a meafare which 
I cannot ^i(h to f6e carried ijnto exe&iitidni 
\iQleis abfdiiitely hecefiafy; Were> the mia-^ 
nagersof our stairs fufficiently iti earneft iri 
this bufinefs, I cannot doubt but that fuch 
favings might be made in the colledioh and 
exp^iditure of the national revenue,^ as would 
caufe the finking fitod to 3rield, for 1 8 or 2d 
years to come, the wMe of this flim^ with-^ 
out impofing any hew burdens on the pub-^ 
lie. But, were there, indeed^ no way orf 
providing any part of it, but by creating neW 
funds, or impofing new taxes ; it ougAt to be 
done, becaufe it tm^ be cbne^ or the natioii 
be riiinedi 

I'he evils and dangers^ attending ah exor^ 
hkant public debt in this country, are fo gteat/ 
that they cannot be exaggerated. -**-Without 
repeating, what has been io often laid, of its 
iocreafJng the dependence on the crown, by 
jobs and places without number y occaiioning 

would be in another war, mould it contmu'e long, of ei- 
ther overwhelming public credit ; or of being terrified; by 
the apprehenfion of fuch a calamity, into ah ignbfnrhioi^ 
and fatal peace/ TTie tfftablifhment, therefore, of fomc 
fuch plan as that now propofcd, iVotrld, at the beginning 
of.a.war, be the moft important of all #o^k$. 

' execfablflf 



and the National Debti tbi 

the execrable pradiices of the Alley ; rendering 
.ifts tributary to foreigtiers; and raifing the price 
ofpfovifions andlabduri atd, confcqneifiriy,*' 
checking pqpulatjon, and loading out trade 
and mamifadtjures i Lwill ordy take notice df 
the two ioHowing cyils which attend ifa r 
In thp firft places It muft check the ei^ 
irtiohs of the fpirit of iibcrty in the kingdoni^ 
-The tendcBcy of every government is to 'dci 
-fpptifm ;.• and in this it muff end, if the peo- 
ple are not oonftantly jealous and AsfatchfoL 
Uppofition, therefore, and refiftance, arc bftett 
neceflary. But they may throw things int^ 
con^fufion j and oecafion the ruin of the jHiblrc 
funds^ The apprehenfion of this nxufltin^- 
iiuence all who have their intereil connedteti 
4yith the.prefcrVation of the funds, and in-* 
irline tb^noi always to acquiefcence and for** 
Vility. , . . , 1 

' B*it iUrther. It exfjoics us to particuldi' 
danger frpm foreign as Well as domefik: ene- 
Inies, hy making us featfiil of war> and ih-^ 
capable of engaging in it, however ntccifliry, 
tvithpul the haasard of brioging on terrible 
tonVulfion^. by overwhelming public credits. 

..All thefe.are evils, whica muft. incrcgii 
^th» every increafe of the national debt 5 and 
thenei'S a.^oi^t at whi^i.Wheft they arriir^^ 
the cohfequences njuft be fatal (tf}.-**I ani 

• f^)' ** ftitli^r ti?e tiatioh ' ( Mr. i/tfw^, f^s, ^ E 
Vol, II. p. i45^Vinuft deftroy giibUe' ^racJii ^ gr |)ublic; 
*« crc<!it will deftfov the nation- " ' ' ^ ^ 

• i « . . » « . • • » > ' • ' 
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now writing under a convidion, that I am 
doing the little in niy power to preferve my 
country from this danger, I have fhewn, that 
an annual fupply of a million and ahalf for 1 8, 
or at moft 20 years, may be made the means 
of reftoring and faving us. This, therefore, 
is our' remedy ; and it. ought to be applied 
immediately, lead it fhould not be applied 
time enough. , - , 

* 

But to proceed to fome further obferva- 
tions. 

What has been faid^ has all along fup* 
pofed z/acred^nA inviolable application of the 
fund I have defcribed, and of all its earnings, 
to the purpofe of finking the national debt^ 
The whole efFcft of it depends on its being 
allowed to operate, without ifTTERRup- 
TioN, a proper time. But it may be afked,^ 
how this can be fecured ? Or, by what me- 
thod an objeft, that muft be continually 
growing more and more tempting, can be 
defended againft invafion and rapine ?-?-I 
might here mention the fuperintendency and 
care of the reprefentatives of the kingdom, 
the faithful guardians of the ftate^ to whom 
minifters are refponfible for the ufe they 
make of the public money. But experience 
lias fliewrr, that we cannot rely oh this fe^ 
curity. — The difficulty, therefore, now men-^ 
tioned, is the very greateft ciifEcuky the na-» 
7 . tiioi* 




dnd the ^aiidfid! liebti i 

tion hag to ftrugglc with in the payment of 
Its debts; ' 

* The finking fund wd^ eftaMiflied in the 
year i'/i4, dt Coda aftef the accefljori of the 
frefent family, af a time when the pablid. 
debts, thd* not much more thari a third of 
tvhat -they are now,; were thought to be fd 
feonfiderible as to be alafffling and danger- 
b\is. It was iriterided as a sacred depo-^ 
SIT never to be touched j the law whicK 
feftablifhed it declaring,- that it was to be ap- 
plied to the paiym-ent of the principal and in^ 
terert of fiich national debts and incumbran- 
ces, ag had been incurred before the 25th of 
Decemief iyi6; dnd to no other ufe^ intent of" 
purpofe whatever. --^Tht faith oi parliament i 
therefore, as well as the fecUrity of the king- 
dom, fcenied to require, that it fhotrld fe 
|)referved catefully and rrgoroufiy frdm ilie- 
iiation. But, riotwithftariding this, it hag 
been genhally alienated j and the produce of 
It employed, in helping id defray foch. cufrenif 
fcxpences as the exigencies 6f the ftate ren-J 
dered ftecdffary. 

In order to jiiftify this^ it haSf been ufuai 
to plead,' that when m'otiey is wanted, \i 
toakes no dijfference, whether if is taken front 
hence; or procured by making a new loan. 
There cannot be a worfe fophifm thart 
ihis; The difference between thefe tw6' 
toethods of procuring money Is no fefs than: 
infinite.*'^ ox y let u^ fuppofe, a million Want- 
ed for any public fervrce. If it is borrowed at 

M 2- 4/^r 
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i^per cent, the public will lofe by the payment 
of intereft 40,000/. the firft year, aod the' 
fame the fccond year, and the fame for ever 
afterwards. But if it is taken, out of the 
.finking fund, tlie public will lofe 40,000/. the 
firft year I 40yi6o/. the fecond ye^r ; 8o,oOoA, 
the 18th year ; a million the 8.5th year : Fdr 
thefe are the fums that would, at thefetimeSy, 
have othcrwife neceifarily reverted to the 
public. It lofes, therefore, the advantage of 
paying in 85 years, with money of which 
otherwife no uie couW have been made, twen- 
ty-Jhf millions oi debt. — In other words j by 
employing the sinking fund, in beariftg, 
current expences, rather than borrowing new 
money on new funds; the ftate, in order to 
avoid gi\^ing^/?3r^/e? interejliox money, is made 
to alienate money, that muji have otherwife 
been improved at compound interejl \ 2Si^ that, 
in time, would have necejjarily increafed to any 
fum (1^).— Had a faithful ufe been made from 
the firft, of only one third of the produce of 
this fund, near three fourths of ouf prefcnt 
debts might now have been difcharged ; and, 

{a) The principal obfervations in this Chapter, I hav? 
given juft as they occurred to my thoughts, withput knotir- 
ing' that any of them had been made by other writers. 
Some propofals and obfervatrons of a fimilar nature, I 
have fince found in an^ excellent pamphlet publifhed in 
1726, entitled, An EJfay on the National Debts of this king- 
dom^ wherein the importance of dtf charging them is conftdered^ 
aridfome general mifiakes about the nature and efficacy of thi 
Sinking Fund examined and removed. In a Letter to a 
Member of the Houfe of CommoAs. Fourth edition. > 

7 . :/ i« 
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in ^ few years morcy the wbvk oi xh^tti XM^t 
have been difcharged (^).— Can it bepqilible 
then to think, without regret and iodigM- 
tion, of that mifapplication of this fum^p 
which, with the confent of parliaift^nts al- 
ways complying, our minifters have praftifed ? 
—I find it difficult here to fpeak with calm- 
nefs.^— Bat I muft reftrain myfelf. Calfuh^ 
iioTif and not cen/iire, h my bufinefs.in this 
work. -^ I muft believe, that the grievance I 
have mentioned, has proceeded more front 
inattention and miftake, than from- any dp« 
fign to injure the public. 

(a) See a particular explanation and proof orthit'ift 
the Queftions following the Tables ip the Jppindix, 
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£ S S A Y L* 

Containing Obfervatiom on the Ex- 
pectation s of Lives ; the Increafe of 
Mankind \ the Number of Inhabit 
fonts /;; London ; and the Jnfu^ 
ence of great Towns ^ on Health and 

• Population. 

Xn a Letter to Benjamin Franklin,' 
^j LL.D. tf«^F.R.S. 

D E AR Sir, 

I Beg leave to fubmit to your perufal the 
following obfervations. If you think them 
of any importance, I (hall be obliged to you 
for communicating them to the Royal So-* 
cicty. You will find, that the chief fubjedt 
pf them is the prefent date of the city of 
LQn4^n9 with refpe(^ to healthfulnefs and 
liMmber of inhabitants, as far as it can be 
collected from the bills of mortality. This 
is a fubjed that has been confidered by 
others i but the proper method of calculating 

* This Eflay was read to the Royal Society, 
April 27th, 1769, and has lieen publifhed in the Philo- 
fophical Tranfaftions, Vol. 59. It is here republilhed 
wuh corrections \ and feveral additions, particularly the 
foJifcrifU 
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frorftlthe bills ha'Sinot^ I think, beep fipffid# 
cntly €xpiai|ied. \ .. ' : :• ; r- ' .> 

No-icompetent judgment can be formed q£ 
the- following obfervations, without a dear 
notion of what tlie ^writers? on Life^Annmtiei 
^n4 ^R&oerjicns have called the Expiration, gjf 
X^» Terhaps this is nbt iri comuaoa pro-^ 
iperl)runderftoodVarrd Mr, De Momres raan-i- 
ner of eKprpfling himfelf about it is v^y lia- 
^|)le to be miftaken. r 

The moft obvious fenfe 'of the expeSatiori 
of a given life is, ** That particular miinbcr 
^* ofyears which a life of a given age has aa 
*? equal chance of .enjoying/' This is -pro** 
perly the tjme that ^ perfoh may rcafonably 
(xpeB to live I for the chances agmnfi his liv-t 
ing longer are greater than thofe^rit; arid, 
therefore, he cannot entertain an eKpe£tatiot{ 
of living longer, <tonfiffently with probabilit)?. 
This ^period does not coincide with: whrat th«! 
wriferson Annuities call xht^xpeBt^ii^n vflife'^ 
except on the fuppofitiOn of an uriiform de4 
creafe'iin' the probabilities ofiife, as- Mr; 
Smpfon has bblerved in his SekB Exerdfe^; 
p/s7ii.^^It is fleceifety io add, that,«BVCB on 
this iu{ipofitimi, it does ttot coindde witSi 
wh^t is. galled iMt^e^e^aHdn ^ /^;>iih toy 
cafe xrf: joint lives; . 'Bhos, Uivb r ii\ies^- of ^ 46 
ha;V4^-^tn:ieven chan^; ^accofiflitrg itd^Mr. Ike 
^oi'Dreh hypothelis (^),.6f tontlnluing;top- 
gethfr only 134 years, 3ut ikiX/exp^Stiam 

•> ^ ..." 

{a)^ See ^he Notes in page 2 aqd 23, 

of 
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x>f two^eqtiaV jbiht livjbs^* being (according tp • 
the fame hypothefis) always z third Qi\%h^,. 
cbmrnomt^mpie^en/ $ 'it is /itixhis cafe, i j-^yeirts. 
it is oocfifllTy, therefore^ to obfervtii that 
there 18 -another fcnfe qf thik ph^afe, whieh. 
Thighs t0. b^ carefully diflinguiflied from .that 
now me^ntioned. It i3iay fignify, ** Thd 
*^ mean mntinuance ofahy given Jingle ^ joint ^^ 
^' 6tjkrfviving lives, according to any givea: 
'** Table of obfervations :" that is, the num- 
ber of ypars which, taking them one with 
another^ they axflually enjoy, and may be 
confidtred as fure of enjoying ;. thofe who live ' 
br fiirviver^rj/^;/^ that period^ enjoying as 
much >2£r^ lime in proportion to their num- 
b^r^ as thofe who fall Jhort of it enjoy ./g^^ 
Thus;!iStippofing 46 perfons alive, all 40 
ye^r^pf age ; and that, according to Mr. I>e 
Maivrel hypit be/is, one. wilL die every year 
'till thfef am all dead in 46 years ; half 46, of 
23, will b^ their ^;^h^i?^/t?« ofJife: That is; 
Thq nuriiber of years enjoyed by them all, 
vfiVi be jjaft the 'fame jas if every one of them 
had lived fe 3 years, and then died; fo that, 
fuppofingutt iiitereft of moaey, there would 
^ no diffiercnccdu'valur between annuities 
payable for life to every fingle peribn in fuch 
a fetj^ arxd/dqusrl annuities payable to another 
equal /SbtKDf perfons of tb© ktne common age, 
fuppofedr toibe all fure of living juft 23 years 

la 
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, In like manner; the third oi^ years, or 
1 5 years and 4 months (a), is the ei^peStatim 
of two joint lives both 4jo ; and this is alfo 
the expeStation of the furvivor. Tliat is; 
fuppofing a fet of marriages between perfons 
all 40, they will^ one with another, laft jufl: 
this time : and the furvivors will laft the fame 
time. And annuities payable during the con^ 
tinuance of fuch marriages would, fuppofing 
no intereft of money, be of exadly the fan» 
value with annuities to begin at the extinc- 
tion of fuch marriages, and to be paid, during 
' life, to the furvivors. — \vi adding together 
the years which any great number of fuch 
marriages, and their furvivorfhips, have lafted, 
the fums would be found to be equaL 

One is naturally led to underftand the 
(xpeBation of life in the firft of the ilbnfcs 
now ^plained, when, by Mr. Simp/on and 
Mr. De Moivre, it is called, tAe mtrnher of 
years ivhicb^ upon an equality of chance^ ' a per^ 
fon may expeSi to etyoy ; or, the time which a 
perfan of a given age niayjiifily exp£Bio continue 
tn being*, and, in the laft fcnfe, wlipn it is 
• called, the jhare of life due to a per/on^ But, 
as in reality it is always ufedin the laft 
of thefe fenfes, the former language ftiould 
not be applied to it: And it is m this laft 
(tnic^ ^hat it coincides with t\i^ fums of the 
prefent probabilities, that any .given finglc 
or joint lives fliall attain to the end of the 

(f } See >?otc (L) Appendix, ^ 
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ift, 2d, 3di &c: tmments^ (torn this time to 
the ead c^ tdKir poflible -exdftcncc f or, (in 
the* cafe off|irvrvorfliipa);with the (xxm of the 
probabilities, that there fhall be afurvivor at 
the end of the 1 ft, 2d> 3d,^ Ixsc^ moments, 
from the,prefent time td the end of the 
poflible cxiltemre of furvivorfhip. This coin- 
cidence every one converfant iji thefc fubjeft^ 
rouft fee, upon refledling, that both thcfe 
fe&fes give the true prefent value of a life* 
annuity, fecured by land, without intcreft of 
iXK^ney {a). , 

- This period injoint lives, I have obferv- 
cd is never the iame with the period which 
they have aa cc^dX chance of enjoying; and 
in fingle lives^ I have obferved, they are th« 
faxKfte only on the fuppofition of an uniform 
decreafe in the probabilities of life* If this 
decreafe, inftead of being- always uniform, i$ 
^cilerated in the laft ilages of life ; the for- 
mer period^ in fingle lives» will be lefs thai^ 
the latter j if retarded, it vrrll be greater. 

It is neceiTary to, add, that the number 
cxpreflingJthe former period, multiplied by 
thq number of fingle or joint lives whofe ex- 
pectation it is, added annually to a fociety o^ 
ttown, gives the wljole number living toge-» 
|her, tQ which fuch an annual addition 
would in time grow. Thus; fince 19, or 
^e third .of 57, is the expe^atsm of two 

(ff) Sec Nptc (L) in the Appcnduc 
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jQipt lives whofe common age is 29^' or com!- 
mon\ complement ^y } twenty juarriages every 
year between perfons of' this* agc^ would,. \v\ 
57 yWJ's, grow to 20 times 19, or' 380 mar- 
fijag^s always .exifting together. The num* 
ber oifurvivQrt alfo arifing from.thefe liiar- 
. riages, and always living together, would,, in 
, twice 57 years, incfeafe to thQ fame number. 
And, fince the expeSfation of a ,fingle life is 
always half its complement ; in . 57 years like- 
wife, 20 lingre perfbns aged 29^ added annu- 
ally to a town, would increafe to 20 times 
28.5 or 570; and, when arrive'd at this num- 
ber> the deaths every year will juft equal the 
acceflions, and no further increafe be pofli-f 
ble. , . , 

, It appears froni hence, that thre.particu^ 
lar proportion that becomes ex tindt every 
year, out of the whole number icohftantly 
.cxifting together of .iingle or joint lives, 
muft, wherever this number uridergoes no 
variation, be exaiJJly the fame with the #x- 
•peSiation of thofe lives, at the time when 
their exiftence commenced. Thus ; was it 
found that a 19th' part of aill the marriages 
among any body of men, whofe numbers db 
not vary, are diflblvcd xvery ;yeaf by the 
deaths of either : the hufband or wife; it 
woiald appear that 19 was, at.the time they 
wece contra(Stedi the expgSiamn oi tijefe 
niartiages. In like manner 1 was it fpund 
in a fociety, limited to a fixed riiimber of 

members^, 
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members^ that a 28th part dies annually out 
of the whole number of. members, it would • 
^appear that 28 was their common cxpedla- 
tion of life at the time they entere^. So 
likewife V were it found in any town or di- 
ftridt, where the number of* births and burials 
are equal, that a 20th or 30th part of the 
inhabitants die annually, it would appear, 
that 20 or 30 Wa8 tht expectation of a child 
juft .born in that town or diftri(ft. Thefe e^^ 
peStafibnsj therefore, for all Jtngle lives, are 
eafily found by a Table of Objervations, (hew- 
ing the number that die annually at all ages> 
out of a given number alive at thofe ages; and 
the general rule for this purpofe, is ** to di- 
vide the fum of all the living in the Table, 
at the age whofe expedtation is required, 
and at all greater ages, by the fum of all 
that die annually at that age, and above it; 
or, which is the fame, by the number (ia 
the Table) of the living at that age ; and 
". half unity fubtradled from the quotient will 
*^ be the required ^a:/^(5?^//(!?« (^2)." Thus, in 
Dr. Hallefs Table, the fum of all the living 
at 20 and upwards is, 20,724. The number 
living at that age is 59B; and the former 

number divided by the latter, and half unity 

» 

{a) This ru)e, And alfo rules for finding in dl cafes 
the exped^tibns of joint Jives and furvivorftiips, may be 
deduced with great eafe, by having recourfe to the doc- 
trine of Hukidns, In this method, MrL De Moivre fays, 
be difc^vered' them. See Appeixlhc, note (L), wbece ah 
account ,wiil t^e given of llWfe dedudionsj pmitted^by 
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{a) fubtfaftcd from the quotient, gives 34.15 
tor the expeSiation of 20. ^ Thfe expedlatiorf 
of the fame life by Mr, Simpfori% Table; 
formed from the bills of Mortality of Lon-^ 
don, is 28.9 {b)i 

Thefe 

{a) If we conceive the tecriitt nccefiary to fupply thq 
ivajle of every year to be made always at the efid of the 
jrear$ the dividend ought to be the medium beitw^ri the 
numbers Jiving at the ^^j/Wir^ and the *n^/ of the- year; 
That bj it ought tb be taken lejs than the fum of the liv- 
ing in the Table at aftd above the given age, by half. the 
liumbcr that die in the year ; the effeft of which diminti^ 
iiffn will be the famfe with the y«^fr^;f7rW here dire<aed.*— i 
The reafon of this fqbtradtion vvill be further explained^ 
in the beginning of the laft Eflay. 

{b) It appears Jn p. 169 and 170, thzt A\e expe^attons ot 
Jingle ^ni Joint lives are the feme with the values oi dmniii^ 
ties on thefe lives, fuppofing no intereft or improvemeot 
of money. — In*confiderihg this fribje(£i, it will, probably,' 
occur to feme, that, allowing intereft for money, the values* 
of lives muft be the fartie with the values of annuities 
certain for a? number of years equal to the expeHations of 
the lives. But care muft be taken not to fall into xhis' 
/rtiftake. The latter Values are always greatef than the 
former t And the reafoir is, that,* tho a number offmgle 
t>x joint lives of giVen ages will, among them, enjoy a^/- 
^en number of years, yet fome of them wiH enjoy a mucif 
greater^ and fome a much* lefs number of years. Thus ;' 
100 marriages among perfons, all 29, would,- asT have* 
feid, onfe with another, exift ig' years; and an offic^ 
bound to pay annuities to fuch marriages during their 
continuance, might reckon upon making 19' payments' 
for each marriage. But then, mkny of thefe payments^ 
V^ould rtot be mudc 'till the end of 30, and fonie hot *ti\lt 
the end of 40 years. And it is apparent, that on accbtint 
of the greater value of quick than late payments^ when* 
money bears intereft, 19 payments fo made cannot be 
wof tlv as muehy as the fame number of payments njade" 
> regularly 
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Thefe obfervations bring me to the prin- 
cipal point which I have had all along in 
view* They fuggeft to us an cafy method 
of finding the number of inhabitants in a 
place, from a Ta6/e of Obfervations^ or the 
bills of mortality for that place, fuppofing the 
yearly births and burials equal, ** Find by 
•* the Table, in the way juft defcribed, the 
^* expeBation of an infant juft born, and this, 
•* multiplied by the number of yearly births, 
*« will be the number of inhabitants/' AC 
BreflaWy according to Dr* Halleys Table, 
though half die under 1 6, and therefore an 
infant juft born has an equal chance of liv- 
ing only 16 years ; yet* his expeSiation^ found 
by the rule I have given, is near 28 years j 
and this, multiplied by 1238, the number 
born annually^ gives 34,664, the number of 
inhabitants. In like manner, it appears fromi 

regularly at the end of evexy year, 'till in 19 years the/ 
lare all made. 

This obfervation miglit be .employed, to demonftrattf 
further, the error of thofc who have maintained, that thcf, 
value of a given life is the fame^ with the value of an an^ 
Duity certain, ^or as many years as the life has an equal 
chance of exifting. Were this true, an annuity on a life^- 
fuppofed to be expofed to fuch danger in a particular year^ 
as to create an equal chance, whether it wtll not fail thac 
year, would, at the beginning of the year, be worth ««- 
ihingy though fuppofed to be fure of continuing .for ever^ 
if it efcaped that danger. — But there can be no occafion 
for taking notice of an opinion, which has been em* 
braced only by perfons ignorant of mathematics, and 
plainly unacquainted with the genuine principles of cal- 
culation on this fubje£l:.— *See a pamphlet on Life-Annui-^ 
lies by IVeyman Lei^ Efq^ of the Innet* Temple. 
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Mf. Simp/on s Table, that, thougk an infant 
juft.born in London has not an .equal cbanQi 
of living 3 years, his expeBation is 20 years; 
and this number, multiplied ^ by the yearly 
births, would give the number 6f inhabitants 
in London^ were the births and burials equal. — » 
The medium of the yearly births, for 10 
years, from 1759 to 1768, was 15,710- This 
number multiplied by 20, is 3 14,200 ; which 
is the number of inhabitants that there .would 
te in London, according to the bills, were 
the yearly burials no more than ec^ual to the 
births : that is, were it to fupport itfelf in its 
number of inhabitants, without any fupply 
from the country. But for the period I have 
inentioncd, the burials were, at an averagCi 
^2^956, and exceeded the chriftcnings 7,246:^ 
TUs is, therefore, at prefcnt, the yearly ad-^ 
dition of people to London from other parts 
of the kingdom, by whom it is kept up^ 
Suppofe them to be all, one with . another^ 
perfons who have, when they remove to Lon-^ 
donf^ an expedlation of life equal to 30 years ^ 
That is ; fuppofe them to be all oF the age 
of 18 or 20, a fuppofition certainly far be^ 
yond the truth* From hence will arife, ac- 
cording to what has been before obfervcd^ art 
addition of 30, multiplied by 7.246 s that iSj^L 
217,380 inhabitants. This number, added 
to the^formcf, makes 53i,.c8o; . ^nd this, I 
think, atmoft, would Be the number *pf in-] 
habitants in London were the blus GtviiOt^ 
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ih SfOfe.^t^oi^Wy Pepukition, dec. ijy 

^t it is certain^ that the3r give the number 
t>f births and burials too littic. There are 
xtizny burying-pkecs'that are nrcver brou|;ht 
into the bills. Many alfo emigrate to the 
navy and army and country ; and thefc ought 
to be added to the nombcr of deaths. What 
the deficrencies arifing from hence are, can'^ 
not be determidedi Suppofe them equiva- 
lent to 6000 every year in the births, and 
6000 in the burials; This would make ail 
addition of 20 times 6000, or 1 20,000, to th^ 
laft number j and the whole number of in- 
habitants would be 651,580; If the burial* 
arc defitientonly two-thirds of this number^ 
or 4000; and the births, the whole of it j 
fio multiplied by 6000, miift be added to 
314,290, on account of the defeds in thtt 
births : And, 'fince the cxct(z of the burials 
fiboyd the births will then be only 5,246 '^ 
30 multiplied by 5i246 or 157,380, will be 
the number to be added on this . account ;f 
and the fum, or number of inhabitants, will 
be 59 1 ;58o.'' — But if, on the contrary^ the bu^ 
rials are deficient 6000, and 4he births only 
'4ooc> '8o>d6o muft be added to 314,290/ 
on account of the deficiencies in the births > 
gnd 30 'multiplied by 9,246, or 277,380, d» 
Recount of the excels of the burials above tha 
birtiis ) and the whob number of inhabitants 
wiH be 67i;i8o. 

Eveiy fuppofitionr in ^ thefc Galcofationst, 
is too high^ Em^rants from landoti are^ ii^ 

N J par- 



partictihr, albiwrerf lehe feme txpiHatiifi'^ 
contmuance in Xm(/ei;r^^th lhdf<6 whc>aEtt 
born in it, or who come to it irf 'Hthfe' *rmeft 
j>ift,oflife, and never afterwards feavc it » 
iwfiereas it is not eitdiblc thit the former 
txpeBatJM {faould be f> moch as half the lat« 
ttt. Bat I have a further rea&m for thinking 
that this calculation gives too foigb numi-^ 
b^rs^ which has with me irrefiilible wei^t^ 
It has'been feen, that the anmbet of mha^ 
bitants comes out lefs on the Atppofitk^:!, 
that the defedls in the chriftenii^s are greater 
than thofe in the bariats. NoW it ieeoCis evi-*^ 
dent that this is really the cafe ^ and, asil^ 
a fa£t not attended to> I will here endeavoiir 
to elcplain diftindti^ die rtafon which proves 
it. ' " • 

The proportion of the nnmber of births in 
Lmdon, to the number who liVe-t<> be i^ 
years of age, is, by the bills, 16 €05. Any 
one tnay find this to be true> by fubtrafling 
the annual medium of thofe who have died 
^der 10, for fome years paft> from the afpr^ 
Tnud'Tnedium of births for the ikcbe nunaber 
of ytirs.— Now, thoV without donbt> L$n^^ 
Jmh very fatal to chadrcn^ yel ie ii&etii^ iii^ 
credible that itfhduld be£> fatal as^ this '4al<« 
plies: The^iii&,th'e^e^e,|>r6bjibly,'^ 
jramber of tho^ v^ idie under iei~'t0(i -j^edt 
^ W pr ojportion to the taumber 6f Mrths^- -««* 
Ihfere can be no^bthfer cau& of 't^is^ thaii^a 
g^er defieiimc^-in: ^t Mf^s^^nm^^ 
6 ^' ■'-' iuridls* 
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t&'e Staff if ,ij>^^QJil f^^pk^ i; 

imi4k. Wcv^ th^ it&Q^nsifi9 in.botjb eq^is 
*b*t 19^ SVqw thc.hfrhfUi in. , prppgrtipa 
i^Mlt fiWSA>Wi juft; as dQ^^nt as jthe ^;rw( 
are m pn^porcion to /ii?;r .nmrnbet-^. the pri 
poriion qC tHcii^ wh(? rfeach lo.ywrs of Jij 
tp tbe.niMiiber borni , would be right itixl i 
^i7/r, let the ^efickociie^.themfelves- be ct i 
£9 wnfyief^hhi, On the coatrary i were- tl 1 
4e£cieocI^ft in the imrialt greater than, in tl 1 
births § tbi$ : proper tioti would be g^veii ;tc 
gr^at J . wA it is only whea the fornoer, ^ 1 
leafti^ that, this proportioo can be giveii tc 
lit|iew«^ThU»> let the number of annui 
$uriais be 23,0061 of iirtAs 15^700'; ac 
$b€ ouaiber dying* annually under ic 
.io*8oQ4 ; Then 4^900 will reach 10^. <i 
15,700 born annually; that ii^ 5 out of iT 
*-i-Wer« th*re -no deficiencies in the iurtaJ. 
and wene ,iit fa A th^t Only i^ the nunctbti 
born die .uoder 10 j it would follow^ ths 
there wafi aDJhnual deficiency equal to 4^90 
iiibtra^eii from io,Bod, or 5,90t>, in th 
Arr/ii.'^^Were the k'ttis a third part toalittk 
aqd the ht^iais alfo a third part tdoJittk 
the true nupber of ^/>;/i^/y^«rw/ii and oijcbii 
4ren^ing n^ihr 10^ wditJd he 2o#933--30,66i 
and 14140a I andi therefpre} the number tha 
Would liv^ top'io years qf agej would be 6,53 
put of sjc^33ji. Qt 5 of i6> a^ before.^^Wer 
the^^A^iiaitturdparti and the buHais ib mncl 
as rwq-fifths wrongs the number of births 
hunalsy 9^ childreil dying under 10 \^aul( 
' Nab 
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be ,2^,933 — r32$20Q-^^nd 15,120* - At4§' 
th^refofc, Jthe nuiiiber that would Uv^tQ-ia 
would be c,8i3 0U^pf 20,933, or ^ve out 
of i8.-~Wcre the ^'r/^i a 3d p^rt-wcongt 
^nd the burials but a 6th^ the foregoing: numw 
bers would be 20,933— 26,833**^ 1 2^600-1- 
and, therafofe, the number that would live- 
to 10 wouId.be ^,333 out of 201933,- ^^ 5 
out. of 12.56: And this proportion feems^ 
as low as is^confiftent with probability. • It 
is fbn»cwhat lefs tWix the -^propor-tioji hk 
Mr. Simp/on s Table oi London Olfero^fumsf 
and much lefs than the proportion in- thc^ 
Tabla of Obferoatiom for Brefla%v. The de-» 
ficiencies, therefore, in the ' birtksy fWift be. 
greater than thofe rn the burials (tf) 1 and the 
leaft number I haw given, -or 59 bS^o ia 
nearefl: to the true number of ia^^biiants^'' 
However, fhould, any one, -after alli^hipk that* 
it is not improbable that only 5 of -^^ ihould 
live in London to be 10 years of age-; of tbac^ 
shovctwa-tJ^irds die under this agcj the can«^ 
fequence \yillftill be, that the foiiegoiDg cal^ 



\ (<t) Orie obvious reafon of this faS is, that none of the. 
Birtffs among Jetosy Quakers ^ Papiftij and the' itjrei derfo-^ 
minationiofDiJfentirs^m^ iscluded in the 4)iUs, whereat* 
many of their bwiah are. It is further to be ^ttendf d ^q^ 
that the abortive and flill-born, amounting to about 6o(i 
annually^ are included in the burials, but never in the 
births. If we add thefe to the chriftenings, preferving' 
rte hifiais the r;|9iP«?fh9i:pi'^pQ(tion of theborn, accord-^ 
ing tp tjh^ bills, who. l^ave reached ten for (he laft fixteen' 
years» will be very n^xXyQnc Mrd iu&cwicf five Jix^ 

■ » * ' 
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«iHtion ha^beteh cirrie^ tod High. FoMt will 
from hetice iblloW, "^hat the )hcpejStatiQh of ii 
chrBd jiHrftborn^rn London tznnot be fbteuch 
ts'l \i%vi uktti it; This ^;i/^(S?/7/i?/2 is io; oii 
the fuppofition'that half die arfddf 3 yeiars of 
age,' jmd That 5 of 16 livfc to be 2:9 fears of 
tge^, agreeably to Mr. Simp/on % Table. But 
if it is.iiideed true, that y5/7^. die under 2 
J^ears of age, and 5 of 16 under 10, agree- 
$6ly to the bflls^ this evpedlation cannot' be To 
«^cii'as 17 la)*, and all the numbers before 
given will be confiderably reduced. 

Upon the whole : I am forced to con- 
cede *fronithcfc obfcrvations, that the fe- 
^nd Titinlber I have given, or 651,580, 
tliough- fhbrt of the number of inhabitants 
Wttttmoolyfuppofed in Londoriy is, very pro- 
bably,' Wd'eh great er^ but cannot be lejs^ 
Ha^ti th^i true number. Indeed, it is in ge- 
neral Qvident, that in cafes of this kind num- 
bers' are veVy much Ovcr-rated. The 'ih;^e- 
nious Df. BrakenriJge, 14 years ago, whca 
the bjills were lower than they are now, 
from the number of houfes, and allowing 
fix to a boqfe, made the number of inhabi- 
tants 751,800. But his metliod of deter- 
mining the (j^) number of hovifes is too pre-. 

\ carious ; 

V • 

I • ■ • . ' 

{a) Thi* may be deduced fram th« obfervatiorts h\ the 
l^ft EiTay ; and it will be \hcre-proVc<)> tb^t^ ii) reality, 
tbi^.expec^tioin does not exceed^ l8; 

(*) Vl(^. Phil. TranfaSions, Vol. XlrVIIF, p, 788. 
Ip 4* paper fubfequcnt to this, Dx. Brahnridge iclls ms, 
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}at&fe*Tm ailpwanter-r;-'Many ft q:>fl|£G» Advt 
Kiye two hovife^ to live in.-r— The magiftfatci 
<^i Nfri^kht in ,i.7j;?» tppk ao exad; accounf 
fi^feoil^'th^p -njflpjijer .of hoBlif&.fln^r ifldivlt 
dual&vin that 'City^.. («) 7^e. ^^f^ttmber ~ fif 






tftat'm a late furvey Jt appeared, £hat in dl ^ddlefex^ 
London ^ WiJlmtnJ^er^ and S^^wjf^^rJf, there/'tyere '87,0!^ 
li(iu(es,*'of which 19,^24 were cottages, and ij.BidttnptT. 
And he ackno«^ledges; th^t this^ if r^bt, prom hm^f^ 
to be' much lefs populous than he had itiiide^ it. See 
Riil. Tranf. Vol. L, p. 471. He does not mention hovf 
this furvey wa^ taken ; hut mbft probably it ihuft hive 
fceen incorre£t.-^Mr. MahIsnd^Wc$ two a^OOtrts ^tlitP 
number of houfes within the bills. One carcfu^ljr fs^f^, 
from the books of all the pari(he§ and pfecinfts belongs 
ihg to London ; and another taken jfrom a particular fur- 
vey rn 1737, made by bimfelf with IncrediWe- ^hli Th« 
firft account makes the number of houfra' 815,^05. T||e 
fccohd account makes it 95,968. And the reafofi of the 
difference, he obferves, is, that many landlotd^ <rf fmaH' 
piaces, paying all taxes, they are in- tt(e j^arlfh bdoks 
reckoned as fo many fingle houfes, tho* ^^itVof t^eoi. 
contain feveral houfes. See Mr. McnthnsPs Hiftory of 
JLondsfi^ 2d Book at the end.-^This^ perhaps, may be alfo 
thereifon of the deficiencies which, I fuppbfe, there muft 
be in the furvfey, meutf<yned by Dn J5r<7iflir/^tf;-4-I^t^l!l 
be bbferved prcfently, that the number of rnhabitaii|(i in 
Londonhn 1737, was confiderably greater than it is nOw. 
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(n) Vid. Gentlemaii^s Mag^iine for 1752; tndDt,. 

Shorfs Cffnparathe Htftorycfthe Inereap ofMatMnd^ p. 38. 

ih page ^% of thi« Isift wferk the author fays, 'that, in or- 

td^cr td be fully fatisfied abotit the tiumbei' of perfons to 

int dWwed i<:> a family, be procured the triife number bf 

faniiKfcs anci iildiv4dual$ ih 14 market to^ns^ fome" of 

rb^M «6nfidci^We for tt*ade'aftd pojp^lotifftefe f arid'that 

iuHhcufwct^ ^0,371 ftmif^i, and 97,61 i^oidivltoftrs, 
-.-,....-• • t .. • "" • or 



which, |;iv»« - n^wly •> tsk 9^ .^i^-rr-A'^i' 

or h\xi Kttle 'more t)ian 4^ to a Tatnily. ' Hb a^<f^^ thit^ in 
•fdcr to iSfl^ tfce difference ?n tSffs i^fp^ lietw^ tbWri^ 
•6 triide.j£bd3boiiiitry parishes, he iprbcortd, fronv^diveh 
.^U'ol ^he kingdom, the cxaiS:' number Qf familia %ni 
indtviduahy in 65 coiintry parilhes. The number of/tf- 

to ^ family«r^Iii the place I Mve.juft referred to, .in the 
O^ntleman's il^dag^ne, there. is ^n accpuntof the hum^ 
berof i^^< and itihabitapiS' in Dxford^ txc\\xtiy^ of the 
ipo]leges;r.an4 in jyoh^rhampiong^ Coventry ^xA pirmhg,ham^ 
ior 1750* The number of perfons to a A*«^ 'Was^ by 
tbi^aocounf, 44^ 4n the tw^fprmer.Xowns, and 5^ in the 

j(^Jauer««r7^f! JP^f'v^^A f^P Mr. iSfiij^'s ObXeTvatiQn39 
gives 4ft7t as tb^ number of per(pns to a family, for the 
jwhole lungdcji^ ^ See yfe EJay on tbi probable method of 
tndiint 4sp4i^ gaimn by the balance of trade. From an 
<^K?^oui^t uls^in I770>y it appeared, that the number qf 
inhabitant^, ^)tZ^^ xxiYoriiJhirey was 169380, and of fami* 
lies 3,899^ rin; this populous axn] opulent town, therefore, 
ithe p^mt^^qf perfons in z family^ is only 4-|.: And thf , 
jiumberiaeaeh.i&i^i^ wilf not be quite £ve, fuppoiing 
every fifih\onft to contain Um families. — From an ac- 
count with which a friefid at Sbrewjbury has favoured 
mt^ it appea^^,; that in that town, in 1750, the numoer 
of inhainta^t^. tokhoufe was 44f-<^Very fxa£): accounts, 
of which I> (ball -take forther notice; prove, that in the 
pjtrifhof jfi?i^-»Cr^> one of the fuburbs oi Shrew/bury^ 
and at tJortkstn^ony the fame proportion is 4^ ^^ ^ 
houfe in the former ; and ^l in the latter. — It feems, 
therefore^ that five 'peffonrco u, houfe is an aHow^nce 
Ivgf enpufjch for (^ondon, and too large for England in 
gcperaK ,i Fr4)in whence it wlUlbtlow, that Dr. Brakfn* 
rid^ ha^ l4^«iwifr *ever'»rate^>/thfeni«mber of' f^ei^^ 

Evkfkifii l»fi\t^ei[U^<if^fftLmisSietK E%7*»te'M&'- 
■^ J»!^756iviift«hejPhiU Tranf* Vol. 49,^, 877.;,hR p^yf^ 

jlJmtjint ^vi'l^Wi;Ge«taii>Iy:.inf<H=^«4^ that a^«^:PSW^5.i<>^ 
)mii^^i^mi ifftr!ii« Mjindowr^ait jW^ t^ftrfijpqr: d.^he 
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tl^er method wh ich ' Bn^ Bi^aketmigk tdotrtfcr ' 
det<ifroine the ntimbi^i^f inbabili^tsanyJ&dil4^^ 
don was from the annual number of bmria^'^ 
adding 2000 .to tbe.biUs for omiffioosi latfid/ 
fuppofii>g .»• {Olhvpauft'tadic every ■ycar^lR^ 
order to prove tiiiifrtotbe a naoderaCejfQppoii^ 
fition be obfervc^ that^ accoodin^ tO'Dr;'^ 
Hafjey"^ , Obierv^tion J, 9 34th |)art I die every '\ 
year at ^r^Jlavfh . iBut this ohferratioii iwaa^ ^ 
made, too in'advertently. Th« niofiiber »of 
annual b^irials there j> accprding to.Dr/ Jf^A?' 
/^^'sapcoqnt, was 1 174, ^nd the Kuo^bcr of^- 
inhabf^ants, as deduced by him. iromi^hisi^ 
Table, was 34,000; and thcrefocer a'^5fth 
part died every year. Befide$ j any ope 
may fifid, that in reality, the Table is con** ^ 
flrwdled on the fuppofition, that the: wbo!^ 
nuc^fci^r born, or 1238, die every year ffrori^ " 
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jpumber of cottage9 not rated, be ^dds, was not accu-^ 
rat^y kAowii ^ but fr^m the ac(x»ui>ts given in, ita^pear-.» ,,, 
cdjjjhwtb^y. could not exceed 200,000 ; and from tbefe 
datay tin Qonfeqoence of alk>wing iix to a houfe^ 4ve make^" ' 
^he rmmber of people ia Efjghmi to bo 5j34o^t5bb»^ Dr.; : 
JBraJ^nriflge has her? undetrated the cottages 3 ^nd- the ' 
true number of bouie$ in the kingdocit in 'J766, Vas. - 
9Sa,69a« .See Canfid/era^ims \en <i« frOde -and Finances tft 
the Kitngdom^ p. 97. Call them, however, afniUion, and ' 
the f>u0iber af peof^e. in Eiigbmd and fVaki^i]\ be four* ^3 
millions anid a half^ jmoWing-44 to a kouff\ ind 5 m\U\ -* 
lions^ allowing 5 tp a Ap«j/i».*-«t.The former is pHbaliy' too^ 
large ^fi allowance; but the laitter i« (sttaiHly f6. The ^' 
num^^rrpt pe^pl^ ia th^ , kingdom rtiay^ therfeforej be '7 
fyite^i^^^froMfyt jiot more than 4niilH0n4 and a half ;^ • 
but c^,i4^ly,jmi 5 jnHliQds;^«-i-The fiufnber of people in " 
Scotlff»^i^^AJrjdmd^DriiBraiM eftinl^ei l^t 3 ml^ ' 
Uwf.^..Se$iiP<|iU.^Trjanf*V^^ ^ •'» ''"'- ..:'■ ■■' / • 

'^bcnce' 
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the hfm»j:i^^x%iS^^ «jc, \}S%^ 

4adrhc Jattended to thisi vwould have ftated- 
^ "a4th : part as ^ the proportion that dies jin 
'li^i/^zrcir^rjriyear, andttlW'Wod^ h^V6lafce|i 
.'off i5oVpoo from thcvjiamber he hi^ts given. 
Bnt ^vctk t«bi$iiiioflh'b^ lefs eban the jtiit ^ro^ 
poriron/ :- For let three-foarths of M! who 
;citbi^ 4ic in Lpfidon 'or migrate frofe k, 'b0 
Juii^h tsihafira heed hotfi it^' Lot^dtftt*, and let 
thfc rtift itfeopOTfoni who haVe i^movdd *6 
Jpmdcn from the coiiutfy, or from' foreign 
11 a tion $«. . .T he .expeiiation of th^ former, it 
lias been (hewji, cannot exceed 20 years 1 and 
30:years;?havc been" allowed to the/latteri ' 
pnc with apother, theii, they will iiaye ah' 
^xpi9iation\ of Z24. year^. iThat h ; one of 
T(;a^ iwill *di§ -eyeiy^vear (^). Aiid,*cdrife- - 
' */:. quently, 

(4l .Cf^rc^fhpOld ^e taken, Jn confidcrin^ Df. HaUe^% - 
Tsft^le, not |0 ^ake the firft number, in it,' or lOao, for lb 
pany juft borfi,; ^^38, '})e tells us, was the arinital me** - 
dium of birthe^ an4 lopo i$ the hutnber h^ fuppofes all ' 
living at .one year and lindeifc • Jt was inattention |o thi3 
^hat led Dr. 0rj^i^w^/^^ tQ his- mifiake. * '•• -• 

ft WiJI be (h.ewn in ^tb^'^th Eflky^ that the number of 
the livilig, ^v^f ^•9^M "^^ ^QO high in thi^ Table' j 
ind.from J^gr^j^ ft,W4ll foTlaWij^^that more than, a 2?8th 
part bf the inbabit^^nts die at £/ii^a20-axinua^^ 

\)l\ The wiipl^ nurnb^ of inhabitahis in Rome in I743i 
^as.i4-7,47&j and^be ^"^^ mediuai of burials f^^thi^eS.' 
years; from ly^^i toi J4j> was &338'. A'2^dpatt,=''ther^r''' 
lore, died eve^jj year< '; Sqc a Trositiifc in O^rwim, ori'^tH^ 
diiFerent degrees ^f lium^ii nibrtaJrity^ih' different fltu^-^ * 
tions, \^^ ^v^^iUh^'i\i^Ko\xi\^^^ ' 

Confiftory, and me niter ,of, the Royil Acadtmy o^foi^ce$ ■' - 
|it £^rfi«, n. ,15, '-^ ' ' ' 

' la 



lt6 ^k ike ^^Shftunef Lives i^ 

^e f couhtry- ' to - be •. ^oo* > ^ ibf^^ninnber- of 

<- . -^ ^ •. . . ' r-' ■ ' j « • • ■ V 

In 1761, the whole number of inhabitant iitjdie iaioe 
town^ was. J57y^52« .The ai^nual mediiun of bi^th^ for 
three j^cars, frbni 1759 to 1761, was 5x6;^ 5 and of bii- 
liili^ 7 1 jj. ' One in 27, ' therefore, .died^ annually. Sdfe 
Dr. 5^prrir Ckn^stivt Hijiiry rfihe Incn^i and Dtif^ 
cf Mankind in England andfeveral Cpwttriei abnadj p. 59, 
6o.-'In.i752, the^qcurate zniMigtntM^y^truyiytbdi^ 
:{)aftrcujar p^in$ to determine the number ot inhabkanis 
itn jj^/l^dam i^ an4 tbejefult of his enqpiry ^^, t)u|t 
very prctbably i^did^not aroouni; to xqo^qqq^ , The an- 
nual medium of burials for fix years^^ from 1747 to 175^1 
was 8247. One in 24, therefore, dici aonutlly. - occ 
Su/m^ch ihii.'T'M^'^^J^mr ^hcre i^.^ipreat i^vmbec/air 
^J^^^f And their burials are not included, yi the bilk» 
^ rheremuft, I fiippofei be other defiqisna^s^^ and^ an al- 
Jbtvahce for thcfe would, I doubt not, mcireafe the pro- 
/{sortion of inhabitants, who die aoaOallyy to one in at 
or la^.^^At Dublin^ in t^ year 1695^ th^ nupibi^r of in* 
habitants was found, by an exaft lurvev, to be 40,56Sft 
{fee Philof. Tranfaftions, N^ 261). 1 fini no account 
cf the annual burials ju^at tha^.tinte; .^i^jfrom766i| 
'to '|6?i., the mediam had been i6i j j and from 1715 ^ 
'1728 it was 1113. iTbere can, therrfore^ be'*.6o mater 
rial error in fuppofing that, ip 1695* it was i8ooi andfthis 
makes t iri 22 to die annually, ' ,Sce Dr. Sborfs CgT^^a^ 
hive Hijiory^ p. 15* and.Mii; Olfervfftions^ p.,228s"-^'tTift 
annual medium ot burials In the pariflicburch an(^ cha- 
pels of Leeds, from 175^ \o J768, was758. Tl]|e num? 
bcrdf inhabitants is iO^qO. See Note, p, ^83. One in 
2i4 of the inliabirants, thjpripfdrp, die annually. -^ Thcfj 
fads prove that I have been too moderate in making only 
1 in 22|, including eititgrants, to die in London, annuallyf 

In |6.^| the' pumb^rpf people in the a/^ ffnd libfrtUa 
^t^t London vfzs ^aken, by order of tb^ JPriyy Council^ 
aH^ found to be 1^0^178.— TTli is account was taken five 
years after a plague. tl^i^tTiad (Wept off near a quarter 
of this inhabitantVj^Xnd" when) .therefore, the town be* 
ingTuir of recruits' m 'the \Mgour of life* the medium of 

annuat 
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jiviii/ -ji. tubes' 70M or 2(yooo, and ihc6$(^ 
^fiab ^ ■.ad^eti<ats a8,ooo (which ve^idl 
J^hruppofitipn^), the number of , inhabit 
lants will be, 22t muicipUed by 2S«opo, or 

,16301000. -■'- .■'.-.-:":■-— .:■-' 

t will jtift menfion here 6ne other in- 
j^bncc ft]^„C*aggeratiQa on the prcfcot ijahr 

■jjaak- ■^;^■.\ ■--... - ■■■■■/; , .* 

^linual har'ais nrnft have been lower than ufua]^ «n4. the 
-olrtbs higher. CtiuM, therefore, the medjuin of aanual 
tnniils at th^t tim^, wlthM the walls, and in the 16 
parHhes without the wallet be fettled, fficdulive' 6f tbow 
vho died in fuch parts of the 16 ^afithe* withcKit titp 
^alis, as are not in t)ie liiirtiiSf the proportion, dyin^ 
annually' obtamed from hence might be depended on, 
n lefa than the eotnmoa and juA proportion. But ctiis 
inedhun cantlot be diftoyercd with anjr accuracy. QraipA 
cftitnates that tW-thirds of thcfe 16 parilbes are withia 
Ac UHertler; and, if this is ("igtit, the medium of annual 
'{itiHals hi tb^ iif)' m4 Sbtn'us in 1631, was 5,500, and 
- X iD^3|'<Q^d- annually; oc, maldng a IJnall allowance 
'^r de^ciencii^s'in the bills, i in i2.^1lAi. ^aiiji^^ 
'in tfs Hiftoily oF l£earffl». Vol. It. page 744," by;> ]*t . 
t>4triotii,'l>ut t(>o'unfatrsfa^ory;inveftigaiiQn, reduces this' 
propottToii 10 'i' jii 244 ( arra^'oii the- fuppofitions, thM 
this is.tbe true proportion dying annually, at all tiom, in 
Xmdm, and* that the deficiencies in the burials (indud* 
fngthe'buriils^n Afarybent And Pancra/s p3.utbeB) imiount 
p) 3,03S.aRnaal(y; he determines, that the number of in- 
liabitaat&within the bills was 725,903, in th 
"'fhe nunibcr of burials not brdught to a 
tlUi is, pttJtraWy, now much greater thi 

oned it'fo high as 6ood, in oi'def to indii 
and alforobe.Biorefureof not Calling bdovt 
■ "" 'It wlir apptar in the laQ'E%, with an 1 ! 

■ fliort of dettiotiftratfon, tiit,' at leafl, I i 
nually'in Littdany and tbat, confequentiy, 1 ^ 

inhabitants, if tfaeomiOioni Ip the burials >re 6000, 
«atmot eacwd 601,750. - ' ' - 

Mr. 



dims Mftbe fafi "growth, and prejeh^ ftate of th 
^'t?^ j^i>ni&»r, publiflied in* 175 1, fuppoiels 
that no more thaift a 60th part df the inhabit 
JUftts ctf Lomhti who arc above, io, die eyE^ 
^fj and from' tehee htj cohdiifles that'tl^c 
number of inhabit^hti #kst)6ai"a4iiiRiori. lit 
this^ fuppofition there was an error of at ieaft 
one hair. According to Dr.JBTtf/^'s .Table, 
ifr has been (hew^n/ that a 34tH part of all at . 
2o and upwards, die every yt^v^t Breflaw^ 
loL:L$nJM,si 29tb part^ according to Mr. 
^Sh^m'% Table, and alfo adcdrding; to all 
Othi^ Tables of London Obfervatiohsl An4 
in Scotland it has been found for many years^ 
tibat)' of gj^ n^inifters and jJi'bfeflbrs whofe 
ages are 27 and upwards, a 33d. part have 
died every year^ Ijad, th«refore^ . Mr* Morrii 
•Aated a 3Qth part of all above 2^0* as dyifi^ 
GnnuaHy in Ldriddh,h^ woul^ hayeigone Ijct 
VjOrid the truth, and hi^ conclu (ion .would 
Jwve beea 400,000 lefs than it is, 
^ Dr. Brakenridge obferved, (hat 'tlie pun?- 
Ire'r of inhabitants,, it the time hjB. calculat-r 
ed, wa? I ?7,poo lefs tlian it had been. The 
hilkiha:vc lately advanced a little, but ftill 
they are mu6h bdovy, what , thqyi,were from 
1717 to. 1743. , Theunediqna of the annud 
^ir*/&i:^ ibr 2b yearii from 1716 to j 736, wa^ 
i8-,'de)6, arid bt burials z(>f^ZQi .,and. by C4I- 
cui^tjng frQnS ocnce on ..all. the fa,me fuppo-^ 
fiUQfis.with thoie which made -651, 580 td 
.6 - ' ^ bq 
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the State g; hondotkt Fcfiuaiion, ccc. tu^ 

be . the ^re^fent millibar o£ iflbabkantd in lEon^ 
dorif it will he found that -the nundt^ec tbeis' 
was 735>840,i on 84,260 ;greater thsm the 
Dupaber at xpjxScnU Londmi thraefore,^ ^#ii>jr 
the lafl« 30 yearsr has. he(t» decreafing y and 
though, nqwi. it is increafingi agdn, yet tt^stt 
i$ reaJCQn;.to.thiak' tbslt the' ^ddithn%^ las^f 
made to the number of hoildbga round it, 
are;owingi chiefly to the iacrcafc of hixory; 
and. th^ inhabitants requiriag more rDomt tMt 
Uyol upou (^). . . : .. 

. : It ihoold, be remembered, that the i^m^ 
ber of inhabitants in London is now fo hmch 
kis as I haMe made it, than it war 40 yearst 

• 

> (a) The r^Q^HB^ of annual b^riaU.in the 97tpariflMas 
within the walls was, , . ' .. 

• ' ' From 1*655 t6 1664, — ^ 3264 

Frcnh 16S0 to 1690, • 3*39 ' ' 

^ . . Frorn, 1730 IP 174O1. -r-- 3. 2316 :. :i 71 

From 1753^ to .1768, r ibzQ . - 

This account proves", that though, fince ii>^^\ Londa^^ 
Has cJoublcd Its -inhabitants, yet, vDiihin the %j(/aihy Xhtyy 
have decreafed ;. and fo rapidly for^tfae.laft 30 yeans d» ftP 
Ite now reduced toQ*^ balf.-r-T^cJike may.b^pbferfed. 
ot the 17 parifhes'immediately without the walls. Sinca, 
1730, thefe parlfhes have beeh decreafing fo faft, that* 
th^annual buridsm them ba^funk- from 0,672 to* 5^4 tl^- 
aqd>ar^pow lower than .tbcj;wFPT8.bijforf,jiie. year iwb*; 
In ivejimin/iery on the contrary, and the 23 ou(^pariiheaj 
it! 'Middlefex and Surrey ^ iht annual buriaU have fihce i65o^ 
akivancjed from about 4000 to i6,co6.-— ^Thefc fads* 
pr.oyei, th%t the inhabitants ^t London. 9xt aiow-tniUQh kftt 
crowded together than they w^rc. . Jt jy)peafr9, JB^parttrj 
cular, that wiihin the walls the iiihabi'tants take as m^ch.. 
room to live upon as double their number did formerly^- 
— 1 be vefy fameconclufiottsmaybe'd/awnfrom'antKa* 
mityai^n of the chrijienmgs. 



10$ ^. i)i^tJk:B^atan:^lJ%^i '% 

#dF:^e ami^BS itt' the iirtis toidsMfe in^the 
il^aridkj '- ^^ft- the ^ fxnta ^en* th»t : it ds hcAV^ 

17^1% (thr ftar >wheflc the: agclg 6f the dosd 

fixfba of tbofe whaiwecefaom^iiedttn^sx^iisi 
fccordtDg tix tliei hiil^. Frbm^ 1740 td 1753 
tbfee quai-tersi Andieiner ficioe: 9^5^^^ thif 
]»ioportk>o. has ^boodixearly ii^itilfiu^pevr^ol 
at Ibmewhac morc^ than t^o-lhkds^' vThi^ 
omifliooa inr the Urtbt^ tiierefore; tsomparei 
^Mbtlrare in the Marialsi tteregf eater fori<icv-<: 
i^i and this mud render, the ^diffi»:ebce be^ 
vxtttn tiie number of inhabitants novir and 
formerly fbmcwhat lefa confid^rable thaihii 
may feem to be from the face of the Ibillsi 
One reafon^ why the proportioh: of the a- 
tnoanta of th& 4nrths ami isrials it¥ ihe bills^ 
comes now nearer than it did^ to the true pra« 
poctioii, may, periiaps> be> that the number 
q£ Diiiexstera is kflened.^ Tk6 Fotmdlijig; 
Mortal alio majrhatrc contrtbtrtdd a little ta 
tiiia event) by lefiening the nnitiber ghren in 
the billa as naving died ttader ii6» . witliouft 
takuiig off any from 'the ARrfi(br$ for.^ that 
£e: iir this hofpitai ate buried at l^umrafi 
cbofch^ whicb is not within xk^ bills ^ ^ 
the prefitcc to a cxdlp^ian of the yearly bills 
of^ mortality fx^ttsitb^j ta tjrjS mclnfiirtf;^ 

0; I C. 
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^ I will add, ttbM it.it) jpit^lmble tbtt Lottdn 
18 now become lefa £sktdi to children ; tjiaii it 
was ; and that this is a^ fuitltf^ ctiscisniftaiice 
mrhid^ mixft . ttedixce the diiefcoce I hutt 
mentioned i^ and whick i$ lihewife ntOBSasf 
to hejoined^tpt the' greaidc deficiency 
t)irths» in lostier.to account f^r the very fnull 
proporttofti of ciiildrcn whd iiiryived i^jtsam 
of agcv doriieig th(^ two iirft of lahe {Murioda I 
liave ^Kofiedc'^r-Siace i "^iz^Lamlm has becQ 
thrown ixioiie open. The cuftom of keep^ 
ing coimtry--h6uie8» ' and of femliiig children 
to be narfed in the conntry, has prevailed 
more. But, particularly^ the deftrudive uib 
of fpir i tuK>u$ .ll(}iuus& among the poor Ita$ beoi 
chedccdw::; ' 



\ 
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; I haiio fliewn that in Londm^ even in itt 
p^e&nfi'ftatfei andaooording to the moft mo^ 
derate computation^ half thp number born 
die under. K)6rAr years of age. But it appeata 
hxackQraiun^^ \a) lacetirate account of the 
births, wdddinga, andbudala io three cpo£if- 
icy pariOies. fior 90 years ira^U alfo, from Dr* 
jS&iTi^'a coUe<£lioft ]of acibfery^ in his Cmt^s* 
ptirathe . St/knyf iihd bis: Treafafe entitled; 

Ifffui Obferviiikni Mit Town md Country BiSs 

•1 . . -• * - 

^ifl) ^t^aiurqlaniPoIiticat Dbjervaticm onthe Bilhjf^ 
mrf^&>;^:Capt. Jnhn Graunt^P. R. S.— See alfo itv 
jO»^ia^k*JSl>iJi(^-7^olog]^y^^. lV^, vkjotj^ it ^ppeaev that 

in the parifli ox Jhnho in Northamptonjhire^ tho* the blrth$ 
Had been,, for 1 1 8 years, to the marriages as 6 to ^ ^ yet^ 
the bur'tah bad been to the marriages or)Iy as 3I to i. 

of 



hxi^ kept bjr ibe If^tm^ <Mf . Chrfi$^' tl»M^ 
mx:, tkUf qI 655 vbo huM dkd thmc^ at ^ 
4igcitfor ih« leli: 20 yean> 30^, or ft^ar OM 
fetl^ liaYe;lked to ;30 years €€.1196^ ^i^^ hf 
£»jaiiiBg a Table of 6b&r¥teioii& f r^tfxi -tkM 



^ (^) rrWs ptrife sorytmits m H a vill^ irH^ w a fiai^t 

<pf the fuburbs of SbniA^ury^. It^confifts of 140Q Skcce.s 
dfslrable ahd pafture land j befides 300 acres taken uj> 
l»y'4]diffes smd gardens. It is fix tnile^ Jrt^Cfre6nf>fei'et»tet 
iB^iu^ .wblctK \ktt alroag tb^ Isajaki jof tli« rirer. jl««ifif,*-t« 

I onention thcfc particulars to {hew, that it may .be reck^ 
oned a country parifli ; tho\ perhaps, not perfe£jly (b, on 
Wcetjnt of Its nearnefs to Shrew/fury, *-^Xh% cMitenlngn 
htk ^<»d tbc tburials a-lifdeV ai^d the AHmbfr <of>i&*^ 
Jbal^iunts (moftly l^ouring je9pJie}.bas«. foi; the lafi a|^ 
yearsj^ kept n,eariy to 1050^ without any ,confiderable in/ 
a-cafe*.-— *rhe i-egifter b\ this'pari{h,frbih 1756 tb 1766; 
kss^t^l^eiipubliflfe^ in the LI Id v6ltlme«^|ilefiNybj/i^/6^ 
Fr^'S/*^*^* Part X Art* 25, Afd.a cspn^injtign i^f « 
from, i7$o to 1770, bas been lively. communicated andr 
i^d tb the Royal Society. It is to be wirtierf, thJit niore 
*tcb *c*counts, 4pecrfyiftg,'ar this doct; thk malts andF 
fetn^f s d^ixigat^ s^gfiH were Jc«^ in 4ifi$9«nt fitnttioK^ 
This is the only on^ that I bavf^ ev€c >^fMrd ^ iftf thii^ 
mgdom. It IS kept^ with psu-ticular care and accuracy- 
fey Mr. <?w^*i andVurmft^ very ufisfdtitefbf dteteff- 
l^ni^^he diierence in^vidim betwe^iv ttfiwik ai|d MiitH 
try lives. — It deferves to be mentioned partkalany, that 
iu>preigners or Jr(miprsi- yfgkp happen: t« dii^.lfi«j(hi) ptrjlhr 
or wWiaaay be br«rught 'into ii!:.tq:43e bm;i^«,|MP<.pnlOW^ 
i^to t}]|e, regifter :' >ior are a|iy of* tW, ^^.^jiobahitaatf 
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t^Ifter, in tbe manaer which wi41 be de- 
fcribed in-tire laft fiffay, I find that a ehil^ 
juftborii in this pari(h ha« an e^pediation of 
33 yeai^si aad that in general^ under tht^gt 
of 50, the e^peiiatkm of lives here e^cceed 
fhoie ia Lmthn, in the proportion df about 
4 to 3 . '-^So gf eat i« tbe difference^ efpeciatty 
to children^ between Hvirtg in great towns 
and in the cpuntry.^-s— But nothing can pkce 
this obfervatioh in a more ilriking light, th^k 
the account given by Dr. T/jomas Heherden^ 
and publifhed in the Philofophical Tranf- 
aftion^ (Vpl.LVH. p; 46 1)^ of the increafe 
and tmrMUiy of the inhabitants <f the ifland.cf 
Madeira^ ^ in this ifland, it fcems, the wed- 
dings have been to the births, for 8 years> 
from 1759 to 1766* as 10 to 46.8 ; and ta 
the burials^ as 10 to 27^, or 9 to 24.75* 
Double thefe proportions, therefore, or the 
proportion of 20 to ^bi%i and of 18 to 24,75^ 
are the proportions of the numbef marrying 
annually/ to the number born and the tiuosber 
dying. Let 1 marriage in 3 be, a 2d or (^) 3d 
parriage ,00 the fide cif either the iftan or the 
Ivomahj orV irt other words, let one in lixof 
all that marry ht widows Sind^ widowers ', and 
p marriages will imply 15 perions who 

nave gto^a up to maturity^ and lived to 

• ..." .J , ■,' .' . ' . . . 

{/!) /Phi^^^rotHM-tioit is Wkeifi from fa<a.^In all Pdwe^ 
ittmia^ diH^g 9 years, ftom 1748 to 1756, the aamberof 
^rA>ii8wlik) married was 56^956 \ and of thefei ib,586^ 
ivere widows ztiii wi4bMrsi 'Siifmikb*$ Vforkt^VohL 
Tables^ p. 98. 

' -'::>i» ' O marry 
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marry once ot oftener ; and the proportiori 

of the iiumber marrying annually the iirft 
tune, to the narrtber dying aiinually, wilt 
be 15 to 24.75, or 3 to 5* It may fecm to 
follow from hence, that in this ifl^nd three 
fifths of thofe who; die have beeni mamed f 
ahd, confequently, that on!y two fifths Of the 
inhabitants die, in childhood and celibacy % 
and this would be a yaCt conclufioo were 
tberc no increafe^ o^ had the births and hu- 
rials been equak But it muft be remem- 
bered, that the general effc<fl of an increafe 
while it is going on in a country, is to ren- 
der the proportion of perfons marrying an- 
nually, to the annual deaths, greater, and to 
the annual births kfs, than the true propor-^ 
tiofi marrying, out of any givtn i)umber 
born. This proportion generally lies be- 
tween the other two proportions,, but alwaya 
neareft to the firft [a)', and, in the prefent 
cafe, it cannot be fo little as one half. 

• • r 

{d^ In a country, .wh^rc there is na incrc^ or de- 
Creafe of the inhabitants, and where aifo life, in its iirA 
periods, i« fo ftable^ 'ai^d marriage fo much eacouraged„ 
as that half of all whoare4>ofn live to be married, the^ryr^ 
nual births and burials hevuO; be equal,, and atfo ffftairu^ 
the number of weddings, after allowing for 2d and 3d 
marriages. Suppofe in- thefe circ6mflaiic?cs (every thing 
dfe remaining the fame) the pr&babiliiUs cflifiy ducing ks 
firft ftages, to be improired. In this cafe, more than luJf. 
the bQi[n wiU live to be married", and an increafe will take 
place^ ..The births will exeeed the burials, and both hit* 
hekiyiftHfdruple the weddings ; or, which is the fame^i 
h^]ow double the number jannually marjiiCd;-«^Suppofe: 
i^}^{^% prGbabiliiies of life aad the encwr^ement to mar'- 

riage 



the Sfdte df LotidOfi, 'p6puldi'm\ &c. it^^ 

In LmaoHy then, hdlf^zW that are born did 
Under three years of age 3 and in Madeird 

abpvd 

nVl'f remaffititig fh^ fartre) the phttficknefi only df thd 
naamagea m bcifapccrved. in this catfe- it is |>kifi, that 
an.increafe alicf will ta^e placej but the dnnualhxn^s^^xx'ji 
burials, indeaii of being lefs, will now both rife ?>boy€? - 
quddfupU the Weddings ; and therefore the proportion ot 
the'born to that part of the born who mafry (beiflg by; 
fuppofiti^^ two. to. one) will be l^fc than tte.propQTWn- 
of either the annual births or the annual burials, to th^ 
number marrying <7«««;7/^.—Suppofe again [thi^ encourage^ 
fnent ta mdrria^e Ttm^titimg th6 fame) that the probabilities 
rfliffi and the prplifickn^fs of marriages are both impraved; 
In this cafe^ a more rapid increafe will take place, or a 
greater excefs of the births above the burials ; but at thd 
fame tinfie they will keep nearer to quadruple the wed- 
diag$:, ttan.if^ the latter caufe only had operated, and 
produced ihe faa>e increafe. — I fhould be too minute and 
tedious, were I to explain thefe obferVations 2(& large. It 
follows ff6m them,' that, in every country or fituation 
where, for » cburCb of years^ the bitriah have been either 
efuelfootl^fjhsktithcMrths, and hot k under ^«4r^^^/^ 
the marriages | and alfo that, wherever the burials aid 
lefs than quadruple the afmual marriages, and at the fante 
tinrre the births greater^ there the major part of all that 
are born live to marry. 

I have {hewn bow the. allowance is to be made for 2d 
afid 3d matrices. Very wrong conclufionswiH be drawn 
a this idld^ance h not made* Ekit it is^ in part, cotn- 
|ffi£at^ by tht natural children whi<:h are included in 
thebirtlr^ ^ifd which ifaife the p^roportion of the birthd 
to the weddings higher than k ought to tee, and thc^re- 
f4qir« bring it nearer to the true pfroportion of the ntriAbef 
bem atmualiy^ tdr thofe who marry anrtuaUyy aftcf dc- 
'dii^ng thofe who mafry a 2d or 3;d time. 

In drawirtg conciufions from the proportion <ii anntial 
births and burialisf, in different » fittrations, fonie writers 
on the increafe of mankind, havenot given dne aet^ntioi^ 
to the differcntife in thefe prop^tionis, arifing^ from the 

. 0% different 
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aiTove half live to be married. i^grt^aWy 
to this, it appears alfo from the acdnint i 
Jk^yc referred to, that the expeSiation of a 
child juft born in Madeira is about 3^ years j 
or/rnofe than dbiablc "the ex|>e(ftation of a 
^\\^ juft born in'tohdon. For the number 
of inbabitantSr \Vas found, by a fih^vey niade^ 
in ,the beginnirig*" of the year 1:767, to fee- 
64,6 14. . iHic annual tnedimri of ^m^/r 
ha^been, for eight years, 1293*; bi births: 
220 1. The number of inhabitants, divided 
by the annual medium of burials^ gives 
49,39 } or th^ expeBation nearly of a child 
jiift born, fuppotmg the i^/r/;6x had be6a 
12.93, ^"^ conftantly equal to -the* iJ^rrr^a/j', 
» th,e .xiumber of inhabitants remalriirig* the 
fame.' And the fame number; divided \>y 
thV annual medium oi births^ p^'d^ 29.35;. 
\<)X the expectation of a child Jtift^Borb, fup- 
pofing the buriab 2201 , the niiriiBtYdf birtha. 
and of inhabitants remaining the fertie; And 

■.■'*■>• ~ . , ,.• . : / , , , • , •, ,' ^^ 

•iiflfef^nt circumftances ;ofv ioicreafe or 4«creafe afiioi>g a 
pi^opk. » On# inftafjce €>f :tbj$vl haycnow. mentioned ; 

. ?iod oaefurther inftance of it is neceflary to be mentioned;^ 
The prdportion. of annual births to weddings has beea 

-^ <:orvfidered as giving the ^rue number of children, derived 
from each, marriage, taking dl marriages ^cmei«dth ano-* 
ther. But this h true' only virhen, '^for manyyearsv the 
births and. burials have^ks^t nearly ttjii^l-^- Where 

, 't.he\:e is aa'excefs. of ih^-fei'rths^ ordafionlng/ah: increafe* 
,thej proportiqn of fwwJK^/ births to wedding^ muff be lefc 
tbaW thjs proportion of dVildrgn deHve* fibm'cach mar- 

, riagc'i and the contrarj muft t^ke pUdyhete, there is a. 

V "decreafc. ," " ' ' 

.the 



the State of London, I^opulatumi &c, i^y 

' iht true escpe^tkn ^ ^^ life jtiiiEft^ be fcd^ia- 
,,^hcre .^ipar tlje xueaflu between ,49*89 ^ 
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AgainT A^othjKtttiJ* J:!^ in^^M tapis, 6f 
. Madeira} j4; apppa^Sj^, d^?, f^pgually,. In "i/W- 
.^^9 I hiive ftewnr >ih*t ^b^pve twicp; this 
,|)iropo£ti9n;4^e$ annually. )[n fmaller /iowl^s 
sa iinaikc pf^portioa diif^v qnd the bktbjs dljb 
conie Clearer to the burials. In general ; there 
, tfeepis reafofi tp tjhunjc that in towns (aUbw- 
: ing for particular , advaritages of fituatioin, 
trade, ^police, cleanHixefs, and ppennefs, 
' which fonj^ towps may have,) the excefs of 
. the burials above the births and the aniiiial 
deaths,, are mq^re or Icfs as the townS arc 
f:greatei? or . fmaller. . In Lmdon itfelf, about 
160 y^fsago, when it was fcarcely a fourth 
of its pt/^fent bulk, the births wer6mtich 
nearer, , .%o j the burials, than they a!re . how. 
But i{> country parishes and villages the births 
almoft always exceed the burials^; and T be- 
lieve it feidom happens that fo mahy as a 
30th, or more than a 40th part of th/^in- 
habitant$4 die annually {n). In the fpur 

provinces 

{a) In die year 1733, a Turkey was taken of the In- 
habitants .of the pTLTiiti of Stoke 'Damerei in Hevonpiire^ 
and the number oi men, women, and children was fbiind 
to be ^i^^i^-r^rT^hcchriJienings for the year were 122— 
the weddings z8 — burials 62. — No more, therefore, than 
the 54th part of the inhabitants died in the year. -^Ih part 
of this year an epidemical fever jprev.ailed ih the partfli. 
jBee Martyn**s Jhridgmmt of the Phiiof TranJa6fiontp vol, 
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prov{ticil$ of New'-B^kmd therein a «fy 
rapid increafe of thfLinhabitents, iitit^not- 
witliftanding this, ztBoJiony the. capital^ the 
ifthftbit^nts would dccreafe were there dq 
&pf>iy /nom the cojiatry. : for, if 'the accoun t 
I ht^Me? feen ie jufti; irora 1731 to 1.76a, tfad 
btiri^ls all along ^exceeded the bif ths . ia) . 
So jtemftrktbly dot towns* in confcqadnce of 
their f4nfftv<^uxable{ld^ to he^th, and the 

in Hampjhire^ not reckoned, he fays, remarkably healtb-r 
ful,-a 50th part of the ihKabitaiits had died annually for 
90 yfears. Natural and fdHtk^l Ohferviitimii^'yc. Cha{>,* 

In 1098 country parifbes, mentioned by Sufmikhy the 
annual average of deaths, for fix years, ending4n J7f^9» 
was '5!255. The number of inhabitants x^zs^'lb.^y'^s'j. 
On€i ther«fore, in 43 died annually**<-;-Iii''io6 •oth|r. 
pariflies., r»^ntioned by bim.aliis proportion^ w*% j^ in 59.^ 
•—In the Dukedom of Wurtemherg^ the jfih^-bitants, he. 
fays, are numbered every year; and from' the'^average of 
five years, ending in- 1754, it'app«ire(J that, ^taking ibe 
town$ and country together, I in 3^ di^df tafn^U}^««r* 
In another province, which he, mentions, cpnfifiing o/. 
635,998 inhabitants, i in 33 died annually. From there 
' fafts he concludes, that, taking a whole bountry In^/i^/J, 
includmg aJl cities and villages, maokind.eoj^.aaiong 
them about 32 or 33 years each of cxiftence. And this, 
very probably, may not be far from the truth in the pre- 
fent natc of moft of the kingdoms of Europe. And it will 
follov^, that a child born in a cpuntry jDarifti or village, 
has, at leaft, an expectation of 36 or 37 years ^ fuppofing 
the proportion of country to town inhabitants to be, as 3*. 
to I ; which, I think, this ingenious writer's obfervations 
prove to' be nearly the Cafe in Pomeranla^ Brandenburgh^ . 
and fome other kingdoms,. 

(a) See a particular account of the births and burials 
in this town from 1731 to 1 752 in the G'entUmaiis Ma- 
gazine far r7S3, p. 413. > . 
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Idxtlrjr which genereUjA-pTevaiis fet^ttenw 
check the increafe of ccmntri^s. f • ^ v ? 
Hwlthfuln^ft and ' Pj?oliiicknrfs ^»r' ^^tT>* 
l>ftbly> caufes of incrcafc ieldom fepbrated^ 
In confwaiity to thi$? dbfefvatibn, it lappir;^r« 
frora comparing the births^ and v«^d^ings^ 
in ccHihtffies and towns: wbw6 regifters^ol' 
them ha^ been kept^ that in th^ fotmer^ 
m&f riageSf one with another, feldom produc^^ 
left than four children each ; generally be- 
itweenf foar and five, and fometimes above 
five* But in towns feldom above four; ger 
lierally be.tween three and four ; and (ame-* 
times under three (a). 

J baye iometimes heard the great .nuaiiT 
ber of: oW people in L9ndm nientioned, 
to prove' it$ favourablenefs to health and 
long life. But no obfervation can be more 
erroneous. There ought, in reality, to be 
more old people in Londony in proportion to 
the. nijtXib^r of inhabitants, than in any 
fmaller towns ; becaufe at leaft one quarter 
i^ its inhabitants are perfons who come in^ 

{a) Any one may fee what evidence tjiisre is for this, 
by confulting Dr. Short\ two books already quoted, .and 
the Abridgment of the Plnlofophical Tranfa^ions^ Vol. VI L 
p^rt iv. p. 46, and Gramth Recount already quoted, of the 
births, weddings iand burials in three country pariflies for 
90 years > cotxipared with fimila/ accounts in towns.. Iti 
coniidering thefe accounts, it ihould not be forgotten 
that alloiyan^es niuft be made for the different circum- 
ftances ofincreafe pr decreafe in a place, agrpeably to 
the obfervation at the end of the note in page 194. 
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t(bB%) {from ' th^xqtznti^pcia ^^^iti^ n^i^ 
p9§^^afo}i£e^ ^ndqwrUr^ much ^pibteri^c^w 
h^fifiS^VbaAiAit^ tDJoidage; thsNti if^(^)p(&b(}t 
c|9«p^ ii)t<i>i it^in Itfad jvwoknefit c^iihifi^ 

are much fewer p^fom^fwho M:mii)r^tc>igiie^' 
ages in J^ondon, than in mod other places 
Tfteff rob(fervatioBBvliaw8^been '^sjde.^-^ 
J?rg/S^<> it aj)peatt-si [^^^^ Dr/ Htf% V Tcableil 
tb^:4; of 1 238' born, or a 30^JpairtV livai 
tpf'be 80 yfcars of igd.^-rt^In tba pariih t)£i 
All'-^ittts^ in Nt^^&amptm, an 'lEBDCDimt tfeaiP 
bcii& kept ever -iince 1733 of ihe. ages ar 
v^jbieh the inhabicanes die ;'and Iiifllid^ that) 
a i2^d part die there turned of 8d* ^At JV^-*' 
wic/b.^ likef account rhasbccn fcc^tjr'lnd it ap**' 
p(ear6» that for the laft 3oyearSj ?i'2^h pareol^ 
tk^o^ habitants have died , turned cA thdi faoii^^ 
age. — According to Mr. KerJihmfhfT^h^ 
Obfervations, pubhfhed at the end of the laft 
edition of Mr. Di? Jtf^wbr/s Trfeatflfe^on the 
Do<S^i^ineof Chanoes4:a .i^/i& part *of^ oil thnatani' 
hPTD'Hve to Bo^trrKAQii t£i the paidk ofHt^* 
Gr^rali^adymdntioDcd p. 183 ^Mii^p. 192^' 
the eJtventA part of. the inhabifcarits Ihe cd* 
Si© 4^)*'mBtit in Lt^nd^Vy for 30 j*3rs, er^Jigi 

' ■ • ' '^'V^'. ,y. X at- 
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{4?) This, however, will appear itfelf inconftderable, 
when compared, witb t^e^jC)ufing.aj:fjount.^ f * l^i 176** 
^\ thc^vri^fs in the diilpS. gf .CAr^^ 
**t atnqunted to 6,923, ^mj. tiie chrubr\iqgs.tp l^liQJH^^ 
♦^ Among thofe who 41^^,394, ori in i.^,h>d Jliyi5^xit.o ' 

"' V}?i %« ?^m h^^^^^ ^?. 0^ 49^ «^'^«ven to the 
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byidivying> tbiQ^fiHi»//o£>fi}l cwbQ hiw .^j%^> 
dttriiig riM^fnyete atlalt ^faj l^y' the? ftimi^o^ 
^l who imim dicdl abwei ftc^ -* '.- / t i ^ f . i -n 

taiA^tts {arc^'^bj^, r norigh* fisrther irienf^^ 
tfae iPxi,«^wfer Befcrre tire year 1 666; ' thii 
dreadful ttfabmity- laid London almoft wgfte 
oftdfe un wery'15 or 20 years ; and' thefe is 
no i^fon^td think, that it xvas not generaliy 
bred withiri hfelf* A moft happy zlttvm^ti' 
hm'fyk^ pbice; whichi perhaps, in part is^ 
owfing tt^tt^ ■grfeater adviantages of cleaftli- 
ti^9~^r^^^&Tme{s^^hlch London has ctijoyed^ 
fejcciifcrivasifdDuilt; afld which lately ha^ 
feeeai te^y^^ifoly knproved/ . ^ 

->^-" ^,.;t-^o h--* ' '' . . •• ^-" 

- Th^fdiaa^Irliave now taken notice of kt^ 
fir iqipf^tknt that, I tliink, they dcfer?e more-' 
atceiltioo ilban ha^' .been hitherto beAbwisd 
upon t\iim&i HEvery one knows that die 
ftrength afi;a ftate canfifts in the number of^ 
p€)0|:dk«f t/iibe epcouragemejit of poptrlatlon,' 
thierefore, ought to be one of thejfirft ob- 
je(fls of policy iii every ftate 5 and fome of 

^^'^gt'tif iof^.^^^In thediDCcfe of Bergen^ the perfons' 
M who Si(5d a^15unted dnly 1^2^580, of Whom i8 lived 




th< word tsemie^ of p^xulatioft ai^ the'jbx^ 
Hijy, th« iiceotioufnefs, and defaalk]? prdduceil 
aofl propagated by great towns*' 

\ have obicrved th?it Lx^ndon M np\Y; .(ij) 
increasing. But it appears .that» in trptb^ 
this is an event more to be dreaded than de« 
i\x&\. The more London ihcr eaJfe^j the n?oro 
the reft of the J14ogdom muft bcj d^fertedt 
the fe\yer hands muft be left for agiriculturei 
and, confequently, the lefs muft be the plen^ 
ty^ and the higher the price of all the meaju 
of fubfiftence*'«--M?^/<?rtf/^ toww, b^ng fe5tt$' 
of refinement^ emulation, and artSa^ may bj9v 
public advantages, - But gr^at town?^ long 
before they grow to hflf the bulk oi Londoni^ 
become checks on population of too hurtful 

a nature, nurferica of debauch^y,and:Yol«p,^ 
tupufnefs ; and, in many refpe<3:s» greatef 
evils than can be compenfated by any ad-« 
vantage^ {b). 

{a) This increafe is greater than the bills fcew, on 
account of the omif&on in them of the two partflies which * 
h^ve been ipoft incrcafed by new buildings; I m^an M^t - 
hone and Ptfw^rtf/} parifhes. The former of thefe pariflie:? 
is, I fuppofe, now one of the largeft in London. 

{b) The mean annual btrthsy weddings^ and burials in 
the following town$> fof foa.e of the lail years, have been 
nearly. 

Births, Wcddines. Burials. 
At Paris, — ^9,100 — 4,4QO — 19,400 
Vienna, — S,6oo — — 6,800 

Amfterdam,— • 4,600 — 2,400 — 8,000 
Copenhagen, — 2,700 — 886 — 3,300 
Bertin, for 5 1 
jTars, cnd-V 3,855 — 980 r- 5>054 
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: ^Dra Meier dm obiforves tbat, in Mdiieimi 
&e inhabitaMs ^doabk tbsir own number iii' 
84 years. But this (as J0^, ^r; wcli klto#)^ 
is a very flow incrcafe, compared with, that 
.which takes place among- oar colonies 'in 
America. In the b^ck fettlementis, where 
rise irthabftants apply thcmfelvcs entirely to 
agricultore, atid luxirrjr is not known, they 
double theit own number in r 5 years; and 
all thro^ the northern colonies, in 25 years (ij). ' 
This is an iriftanrc of incrcaie' fo rapid, afi to 
have fcardely any paraHcl. The births lA 
thefc countries muflr exceed the burials 
much more than in Madeira i and a greater 
-proportion of the born muft. reach maturi- 
ty.* — In ly'^i the numbcf of inhabitants in 
^^ew Jei^ was taken by otder of the go- 
.vcrnment/ and found to be' 47,369. Seven 
years afterwards, the number of inhabitants 
was again taken ; and found to be increafed, 
by procreation only, above 14,000; and very 
^ear one halfoi the in habitats were found 
to be under {jsi) 16 years ^of age. In 22 years,^ 
therefore, they muft have doubled their own 
liumber, aud the births muft have exceeded 

i^a) Sec ia. difrouffe on Cirj/feaii Vtamt^ by Dr. ^tyUt^ 
PoJioHy 1 761,. p. 103. 109, &c,— See alfo, Th^ Intereft df 
Great Britain confidered with regard to her Colonies^ together 
with -Ohfervatiom- concerning the increafe cf mankind^ peopling 
of countries^ he. p. 35. 2d edit. London^ 1761. 

{b) Arcordrng to Dr. Halleys Table, the number of 
the living under 16, is but a third of all the livijig at all 

the 
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(the burials 2000 annually. As the increase 
"fiere is much quicker thi\n in Madiiray vm 
tpAy be iure tbat^ fmalter propttrtion of tbc 
itihibitants muft die annually. Let us, 
however, fuppofe it the famej or a 50th part. 
^Thi^ will make the annual burials to have 
i0*C0i during.. thie;|eievca years, 1000; and 
^^e annual births .300a; or an 1 8th. part <£ 
the ;itthabitants.--r-Sifliilar obfervatidns m$y 
,b(? .made on the much quicker increafe in 
'Rk$de IJlandi z^ related in the pi^fa<;:^ to t|ie 
CvUiBion of the London Bilh tf Mortality ; and 
! aU*9in the valuable pamphlet, laft quoted. On 
thelnterefi of Great Britain with regard to bfr 
^ Colonies, p. 36;**- What a prodigious differ- 
ence muft there be, between the vigour and 
. tbje happiocfe of hmxian life in fuch fituati- 
onsi and in fuch a plac^ as London P-^ The 
40ri;ginal number of perfbns Who, ih 1643^ 
Ji3p ictthd iix Niw-Englatid^ was 21,2.00 
^ \Ever fince^ it is.reckoned, tW 'more ha^ve 
- left them thaift have gone, tq thp/tn {^}. In 
^h* year 1760, they .were incTeafe^ to half a 
million. They have, ther^fQFe»: all along 
doubled their own number m 25 years. And 
if they continue to increafe at the fame rate, 
they will, 70 ye#r$ hence, in Ne*ip- England 
alone, be four millions; a«d in all Nor'/b 
America^ above twice the numbfer of inhabits 

« 

'- 't- ^i?) See Dr. ^t^^S" pamphlet JMitqiv^ ted, p, lip, &^. 
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^. the State of London, Population, 

-anta in Oreat Britain {^)„j-~Bat 1 
'4lenog from my purpole in thiji leti 



- {o) Tlva ^ of incK^fe, fupppfirg ^he pcoci^iiker 
powers the fame, depends oatwo ciuiies : Tlie " feritim--.; 
*• ragemenctoroarriagi;" Attd the *^ expeHalioii oH'^ltfii , 
' »' iuft bofrn-" ; When one of-tbefc. is given, ilwraioreNe 
■ wiij be always >kt proponion to jf|e other. Tliat is,i„-^9 
tixu^greater ox Jefi as the rctia is of the numbers who. 
reach maturity, and of thofe who marry, fo the" riumfer 
' born, (o much picker cafivwer Wili be the.fticrea^b^— [ieC 
t.'iu fuppofethcoper«tion of thefiecau^eGfticbjas tofi^thife 
.,an annual excefa of the JiW^i above the iuWa/j, equal toa 
36tll part of the whole nuntber of inhabitants, ft may 
'fecm to fallow from hence, that the iilhabitanta vMiuJd 
- double iheir own number in 36 years { and {hus^ £:^e 
' bave calcttUted; . But the. truth ii, that they would dou- 
ble tb^irowii number in muchlefs^ime. Every ^ddiyon 
to the number of' inhabitants fi^)nt the births, prddifiicl a 
' proportionably^ g-reater nuinbei[: of births, and a gir^r 
^KOefs ofthefeiabove the burials ; and if we fuppofe.tfie 
excefs to inc/eafe annually at the, fame rate .with the in- 
habitants, or fo as' to prcferve the ralio of it to ttie-num- 
ber of inhabinnt^ always tbc.famc, and call this-i'a/10 
i, the period of doubling will be"; the j»a(«»/ prodtR^d 
" by dividing the logarithm of 2, by rhe iiffertnct betw^R ' 

the logarithms of r 'f-i afid r\ as migbt be cafily.'dc- 
. iBonflraeod." (n-.tbe prcient c^^ r being 36, and r -4- t 
toeing 37, the period of doubling comes out 25 years. If 
ris taken eqi^al to 22, the period of doubling will be 15 
' years. — But it is c»-uin that this ratio may, in many 
ntuaiions, he greater than -ix > . ^^^> inftead c^ remaining 
the f^m,e, or becoming lefs,. it may incrtaft, the confe- 
quence of which will be, that the period of douMingwill 
be fhorter than this rule gives it. — According to Dr. 
HalU^i Table, the number of perfuQs^ between 20 and 
42 years of age is a third part of the whole number living 
at all ages. The prolific part, therefore, of a country 
may very weU be a 4tb of the whole number of inhabit- 
ants ; 
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tai^») fi^d fuppofing Itef of tbefe, or C7ciy dtlier mir- 
itage betiiM^en perfbus all under 42> to pro<Juc|s ^ birihf 
cv<iry year, the anhiiaf number oF births will be a |6th 
pftrt<)f the whole dumber of people. * And, therefore^ 
itipppfing the burials to be a 48th part, th€ anntial excer^"^^ 
o£ the births above the burials will be a ^tfi^ part^ and the 
perioi of dcmbling 17 ye^rs. — ^The nun[iber of inhabi- 
tants in Nitv-EnglaHdy/zs^ as I have faid froni Dr. Siyles's 
pamphlet, half a in^tlion in 1760* If they faave gone oit 
increafing' at the fame rate ever fioco, tbsy mufk be tw»A^ 
640,000^ and it feems to appear that in faft they are U6w, . 
more than this number. For, fince writing the abovei . 
^bfecvatkmsy I have feen a particular account, grounded 
chiefly on furveys lately taken with a view to taxat^ion^ 
and for other purpofes, of the number of m^les, betweoi 
16 and 60, in the four provinces. According t<x this ac« 
cdfxtTt^ the number of fuch males is 218,000. The 
w^le number of people, therefore, between i6 tind 6oy 
muft be nearly 436,000. lii order to be JQSOjre fure of 
avoiding excefs, I will call them only 40090QP« In Dn 
#3fe/fe/s Table the prcfportibn of all the living under lu 
and afapve 60, to the reft of the living, is 13.33 to 20 > 
and jtbis will make the number of people now living irt ^ 
the four provinces of New- England to be 666,000. fiul , 
on'accbunt of the rapid incrcafe, this proportion muft be 
coriiderably greater in N^^.Bhgland^ than that p^tn by '* 
Dr. Halleys Table. In New-Jerfey^ I have faid the num* 
ber of people under 16, was found to he alrhoft eqwal to^ 
the number above i6* Suppofe, however/ that in New- 
England^ where the incfenTe is flower, the proportion t 
have mentioned is only 1 ft -to 20; and- then the whohf ' 
numbcrof people will be 710,000. 

I cainnot conclude this note withotit addMg a reman^k t<> ;' 
remove an obje£lion which may occur to fome in reading 
Dti Heiirdtn^s account of Madeira^ to whicfh I have te* ' 
ferf^d. In that accoum 5945 ia given as the riumber of 
i:hildrcn uoderfevftn1niheifland,^tliebegterilng of the 

year 
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of inhabita^iits, and its influence cHi popiila^^^ 
tipn. The pbfervations I have made ^ may,- 
perhaps, help t6 (hew, how the moft is to be 
made of the lights afforded by the London 
bills 5 and ferve as a fpeeimen of the proper 
method of calculating from them. It is ixir . 
deed extremely to be wiflied, that they- were 
lefs impei^feft than they arc, and extended 
further. More pariflies round London mi^ht 
be taken into them 1 and, by an eafy im.-^, 
provement in the parifh regifters now kdpt, 
they might be extended through all the pa- 
rishes and towns in the kingdom. The ad- 
vatitages arifing ftom hence would be very 
confiderablo* It would give the precife law' 
according w which human life waftes in its 
different ftages ; and thus fupply the neceffary 
data for computing accurately the values of 
all l^e-atamifies and reverjions. It would^ 
like wife, {hew the different degrees, of heal th- 
fulnefs of different fituations, mark the pro- 
grefs of population from year to year, keep 
always in view the number of people in the 
kingdom^ arid, in many other refpeds, fujF- 

year 1767. The medtum of annual births, for eight 
years, bad bc^en aaai i of burials 1293. In fix years^ 
therefore, 13,206 muft have been bom;. and if, at th» 
end of fix years, no more than 5945 of thefe were alive^ 
1210 muft have died every year. That is ; almoft alt 
the burials in.^be ifland, for fix years, muft have been 
burials of childxei;i uiKler feven yesrs of ^e. This \% 
plainly incredible J and, therefore^ it Jeems certain, that 
tbc number of children under fevea years of age muft, 

through fbm^ miftakey be given, in fbat account, 300a 
«r.4ooo too Iktle. 

nifh 



^toB On /& E^eiiafm tfLhf*i 

niih inftruftion of the greateft importanee td 
the ftate. Mr. De Moivre^ a,t the ^nd of hiar 
book on the Dodrine of Chancesi has re- 
commended a general regulation of this kii^^ 
and. obferved, particularly, that at leaft it is 
to be wi(hed, that an account Was taken, at 
proper intervals, of all the living in the king-* 
domi» with their ages and occupations > 
wh;ch would, in (ome degree, .anfwer moft 
of the purpofes I have mentioned*— ^But^ 
dear Sir,, I am fenfible. it is high time to 
£niih thefe remarks* I have been carried int 
them far beyond the limits I at iirft intend-* 
^d. I always think with pleafure ^nd grati-« 
jtudo of your friendship. The world owes 
%o you many important difcdveries ; and yovjr 
x^s\me muft live as long as there is any knoW* 
' . ledge of philofophy among mankind* . That 
ypu may ever enjoy all tha.t cati ,niake you 
O^oft happy, is the fmcere vl^ilh of, . 

Sir, 

Your much obliged* 

and very humble fervant, 
Nwington-Gma, RrCHAKD PRlcfe, 

April 3, 176^ ««vn^iv*# * « » 
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AT Edinhurgb, bills of mortality, oFfli^ 
*^ fame kind with thofe in London/ Y^vrt 
Been kept For many years. I have, fin c6 
the foregoing letter was written, examined 
thefe bills, and formed a Table of Obferva- 
tions from them, as I founji them for a period 
of 20 years, beginning in 1739, and Ending ia 
1758, — As this is a town of moderate' batk^ 
and feems to have a particular advantage of 
Situation, J I'expeded to fifid the prcjbabiji- 
ties of life in it. nearly the fame with thofe 
ziBreJlaw[ Northampton and Norwich \ but"! 
"nave bceh'furprized to obferve, that thi^ Is 
pot the cale. During* the period I have tftert- 
jtioncd/qnJy oqe in 42 of all who' died %t 
Edinlnifgh^ reached 80 years of age; wh^bK^s 
a fmaller proportion than attains to tHe^fakiie 
age in London. See p. aqi.— In general; it 
appears, that the probaoilities of life in this 
town are mucljt the fame, thrc^ all the ftages 
of life, wifh thofe in London^ the chief diffe- 
rence being, that after ^0,' they are rather 
|o^^^ zxEdi^urgh.-^Xt is not difficult to^ac- 
count for this. It affords, I thinks- a ^ftrik- 
ing proof of the pernicious effe6ts arifing 
from uncleanlinefs, and crouding together 
on one fpot too many inhabitants. At 
Mdinburgh^ Mr. Maitland fays, '* th.e build- 
^' tn|['s,%lfewhcre called boujes^ arc denomi- 

P •* natcd 
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a.1 o On the^xp0ation of Lroh ; 

natcd lands I and the apartments j in other 
places tizm^AJioriesy here callQd k^ufes, are 
(o many freeholds inhabited by different 
** farnilics ; whereby the houfcs arc fo c*- 
c^flively crouded with people, that the 
inhabitants of this city may be juftly pre-* 
fumed to be mo;'e numerous than thofe of 
*** fome towns of triple its jjimenfians/* See 
Maitland^s Hifiory of Edinburgh ^ p. 140, 

In the year i74^> the whole number of 
apartments ov families in the city and liberties 
of Edinburgh, was 9064. This Mr. Mait^, 
/j/r^ mentions as the rtfult of particular exa- 
mination, and undoubtedly right. Ih. p. 217^ 
218. — li) 1743^ an accurate account was 
taken, by the defire of this writer, of the 
number oi families and inhabitants \vi ih^ pa- 
rifb of St. Cuthbert. lb. p. 171. The number 
oi families was 2370, and qi inhabit a(its ?X all 
ages,^73K The proportion, therefore, of 
inhabitants to families j was 4-1^ to \ ; and> 
fujipofing this the true proportion for th? 
whole town, the number of inhabitants will 
be 4TTy multiplied by 9064, or 37,162.— r 
The yearly mediuni of deaths in the town 
and liberties for eight years, from 1741. to 
174S, was 1783. tb. p. 220 and 222. And^ 
confequently, one in 204 died annually. 

Mv. Maitland, tho' poflefled of ' tht data. 
from which thefe conclufions necelTarily fol- 
lowed, has Oiade the, number of inhabitants 
50,120, in confequencc of a-dijfpofition to 
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the hah g/^LoncJon, Populationy &c. i i i 

fctaggerate iti thefe mattdrs, aftd of aflaniijigii 
withput any reafon, a 28th part of the ihha'*^ 

bitants as dying annually. . 

\n page 220, he cxprefleS much Airprizq 

0t finding, that the number of males va this 

town \Va6 lefs thaii the numher of females^ 

in the proportion of 3 to 4. Bdt this is by 

no means peculiar to Edihburghi. 

. All I have' been faying mull bfe tinderffoodi 

pf the ftate oi Edinburgh, before the yeaf 

1758. The bills, for the laft 12 years, hav^ 

been fo irregular, and fo different from thd 

fame bills for the preceding years, and ffbai 

aU other bills, that I cannot give them any 

credit* Either fome particular incorfedneft 

has. crept info the method of keephig themj 

or there has been fomc change in th? ftate; 

of the town whiieh renders them of no ufe^ 

Probably the former is the truth; 

* . • - ■ 
From the note itt p. ^03, it appears, that 

the chriftenings and burials at Pajris, come 

very near to equality. This once led xtk tti 

fufpe<9:, that thcFC muft be fome particular 

fingularity in the ftate o£ P^r/>, which tcti^ 

deced it miich lefs prejudicial to hea4th and 

population than great towns eommonly are* 

But better information has lately ohJiged.BScJ 

to entertaia very different fentimenis^rtr-The 

difference between the births and huciaU at 

Paris, is miich greater than thie bills (hew. 

'* Children here arc baptized the inftant 

" they are hotn^ and, in a day or twaaf^ 

Pi •* lerwatd$^ 



fi.\^ Oh the ExpeBation of htvet ; 

<« Wwards, it Is thecuftotn to feod thcin to 
*^ tiie adjacent villages to be inirfed. A 
<* great number therefore, of the infants born 
*^^'zt Part's^ die in the country^ and thefe 
*^ appear only in the rcgHler of chriften- 
** ings." See a book entitled the Police 

ff^ France^ page \'^'J. And Buffm's Natural 
liftory, Tom.il. at the end. -^'^ All the 
•^ children alfo received into the Foundling-^ 
•* Nojpitali are immediately fent to be nurf- 
^^ ed in the country^ at a diftance from Paris, 
♦* Where they temam 5 or 6ye^i;s> at the end 
** t)f which time they arc brought again to 
^* Paris, the boys to be placed in the fuburbs 
** of St. Antoine^ and the girfs ^t Salp^tri^re, 
♦* to be further maintained *till they arrive at 
**^ the age. of twelve years/' P ^ife, of Franc t, 
p. 8i.-»— The following paffage in the fame 
writer, containing a further account of this 
Hofpital, is important; and, therefore, tho*^ 
long, I cannot help tranfcribihg it—** Let 
^us fuppofe, that out of 4000 children an- 
iiually carried intb the country^ two thirds 
may die, during the, five yearp they are 
defined to remain, at nurfe;; io that only 
1^33 would 'conftantly be the annual 
♦* number fent back to Paris ; . who, being 
^* kept at the two Hofpitalsi St^ ji^tgif^ and 
^^ Smpetriere fijth mentiooed, 'till they ?fe 12, 
" and fucceeddd by a like aqrjaber wch year, 
•^ ibe total 'ttumbcr compofed of all. brought 
*^ in the fucceffive years, would make the 
^* conftant refting ftock to amount to 9331. 

6 " But 
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the State ^London, Populatiorii &c. 213 

* » * 

** But of thefe wc will^fuppofe a 5th pdrt 
** ta^die every year* , Yet evea, th^i)-,tbe 
^ conftaht rcfting ftock o£ children pugjbf to 
"** be 7465. How greatly then muft Y(?^ be 
** furprized tofiiKl, fey the, authentic accduat 
^* taken frotti their own (books, only 640 
** boys in the college of St Antoine, and not 
** rnorethatni 6 co girls at th& S<ilpetrier a 
•* fo that the refting ftock of retturned fpun^-r 
^* lings appears to be no mor^ than 1240, 
*• whichbeingdedudcdfrom 7465,wjll pjiakc 
** the difference in the;^ deficiencies 6^25* 
'** What then becomeaof thefe?— Are they 
reclaimed by their parents ?— Or do they 
peri/h for want of care?— In anfw?r to 
which queftions it was explained to me; 
that as inany of the lower clais of people 
were.iriduced to ^marry^ in order to b^ ex- 
** cufed itova ferving in the militia ; fo when 
** thefe have children, which they are u)i- 
*^ able to maintain, they aifually fend them to 
*' this hofpital ; wbich^ thorcfore, :mu^ be 
^* looked upon, as not only a charity for the 
care of eirpofed and deferted children whofc 
parents are isnknown^ but glfo as a public 
nurfer^ for Jthe iuftonaii^e of the children 
pf poor people, who, tho' regiftercd.at the 
*^ offite,'are often reclaimed from their coun- 
** try nurfes by their parents. This accounts, 
"^^ in fome* tneafure, for. fhe fmall ilock^ of 
^ children brought .bwk to the .hpfpital at 
^^ Pi^r/f.-i-^The further difference is ft^fpedled 
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** to be owing to thp'infijfficleht hourfflh^mcnt 
^* they receive 5 "sIs this particular tharity^ as 
** t/irfcll as the General Hofpitat, aiSbpts that 
^* pr'epofterotisrneth'od of taking in aii un- 
^' limijed number,' while there is only i II- 
*^' mited intomc for tlieir fdbfiftence. * 3] 
pa^eSi. ^' ' • = '^* '' 

', Theic fa^s prove, that, at the fame trni^ 
that the regifter of chrijlenings at jP^m inull 
be full, theregiiter of butiak tnuft be>ery 
deficient. Let the deficiencies be reckohed 
at 470Q ; and, cprtfec^utintly, the annual 
burials at 34,100. The annual average of 
weddings,' given in p. 20^, is 44.00; iandj 
therefore, tbenuoibcr of perfons who marry 
Unhlially muft be 8800. Deduft a 6rth^part {a) 
for widows 'it}d widowers i and 71/34 will Be 
the rturhber oi virgins ztidibatchelors hiirtying 
annually:-T-The difference betvveenthe chrilP' 
tenings and burials is 5P0Q ; which, thdrer 
fore/ is the number of arinUal recrqlfs frorii 
t!he "country. Thefe'i in geneiul, inuft be 
peffbn^ in mature life. Snp'pofe 3^ot)of theni 
tom'arfy afteY fettlfngat'JP^/>. ' Tli^n, 7134 
leflened by '3300, or 3834, will be tlie num- 
ber of peffdns b6rri at Paris' ^ho grovir up io 
ihirry; and 15,266*, or four fiftbs ofail vHiO- 
are born at Paris, will be the number dying 
pnnually in childhood and celibacy. ' ' 

Thfe fiippofitions on whidi I hive made 
tills cornputation '(K.tvt\ ^oioderat? j Kbut if any 
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one thinks ot}ierwif(^ he oiay make the f^jirac 
calculation. c« aay othjcr fuppofitioas. j > 
, The births at P^w are above fourtipa 
the w,ed dings ; aird k may feeoif thercfprc^ 
that here, as well as in the moft heathy 
(Gouatry 0taatiofis« erery wedding produces 
'fibove four children. I have obfcrved no^ 
jhii\g like this in . any other great toAvn^ 
IVlany childrea born in the country are^,.' I 
ftippofe (a), brought to tl>e Foundling- Hofi- 
pital, and uhere -diriilcned. This Hofpitsal 
cnay likewife occafion a njorc than commoa 
/Dunaber of iUegitimate births^ And, befides, 
jfwie vfho leave the country (o fettle at Paru^ 
JPiy come, thither already married. Thefe 
are circujsxftanceB that will fwell the regifter 
of births,^ without having any effcd on thp 
-weddings. I do not', however, know that 
ai^y of thetn.take place at Paris y and, per- 
iiap?, it fmuft be granted^ that it is diftin-. 
guiihed in thisTefped: from moft other towns. 
?for can 1 wonder at this, if it be indeed 
true, not only, tha!t all married men in Fram;^ 
areexcufed kxvxvig in the militia from whence 
draughts are» anade for the army, but alfo, 
that ^jfjfth of all the children born at Paris 
^rc fcnt to the FpunSng'tiqJ^ital {i). Thjcfc 
; './' -are 

(a) " IfthppartnU ofa.chiid brought to this Kofpfttrf 
«* a r9 knq wr)^._ the re|;ifter ctf. its , l^ptifm ft\t^^ 1*^ »r€>- 
•^ duced. u the parents are unknown, the chtM.n>uft 
♦*^ be bapcffed '^fter being received.'* Police of Prance^ 
page. 82. . ' ■ . , . 

\J>) See Police of France, &c. p*.-83. — T his wrilcr 
adds, that a third of all that die at Parii die in Hofpitals. 
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# tfife'riinie' fchAi vniW^^ihv^^ ifie«tiortB^, 
^l^a?-|>S^fucd in- to kingdom, i^ Ar^tlle WMl 
flifthe id vol. o1'Mk)nfittir'DtB»JfM-fNaftiki^ 

lifidiy; there are- Tables <^ formed J from ■ ihte 
►IMfeVvations of I^j Du Pre de J5>."!34^i^,J©f 

• ^6 'Brrtci 'Atad^y\ containing- *ti- IKStoUtt!?»f 
iht-iges at which i j, i ^9 jjeffohsfti^d/ifl'lteec 
'j^Arifhefs at Patiri • ari^ j(lfo, ofthb^^ ^t wlifi^h 

-ibjBd^ perfons died in 1 2 country'^iAe^ sflfd 

' ^^flkges near Paris.' — According *o thfefe T»* 

'■ble'Si many more die in tKe beginning -of lift, 

aM TRxxiAx fevjer in the latter part of life, in 

the 'country than 'in P^lrw; Etit- thccircuM- 

■ "ftkrides of Paris, and the Couritt-yitrduttd it, 

Tiic'fr fuch, that no argument caii ^be- dttmn 

^* Iftthi Hot4 Dieu (-i gi^ctl: Hofpital ^d^ti^afted in, the 

: /'j9>iddJc of th^ c^y) we jod^^ He. fays,. t)elfpl(J a horrid 

« *.* fcenie of mifery ; for^j the beds being too few for the 

' *^ numbers admitted/ it is common to fee 4, or 6,* or 

ia:^yeA % in a bed tfogethtjr., 'lyin^ 4 it ©tife'etid, andi 4 

: <^*vatfthe.otheF^.iJl. trf twteu».diwmpc?!f^ io. jft'fr^^e- 

** grees ; fgme b^d, Qt(;iers worfe j iome^ dying, others 

*^ dead. — Abpve z fifth of all admitted to this Hofpital 

*< die J the annual numbers admitted being 21,823. The 

*« medium of deaths foi?t4iree years 'frt)m°i75i to 1753, 

^'4656.—- The nfred?tiW;0f deaths for |fti^' fame > years ia 

*« «/? fhe Hofpitals^ #d* 6i»t/* iJ. 'p. S^.r^Iti our twp 

grtit e'ity=Hoi|)iti!s;'iSf/YAflW^''^ ^hd St. Barth&hme^\ 

^bwt 6feo dk ^nuUl j^^i^^brbii^ in I3 of alfadmittcd as 

from 



the S.m^^^%(ytA(m,l^<lp!tfl4fion^ %^^% 

4ihil4rC9r|(Jying in , tbe.,qa^n|tity, are. 9W4^i^ 

OB fh^ outlier hapd* ,«!^^t p?rhaps^ m,^, (f 
tbiSifei wJbiQ i(ik :in olc^ ,agc.»t^ /^^r^, . ^ne pefr 
fenfr, W.bfh l?AVe;ci:cppv5ed f thither jfrotijii ^ 
♦country^ /fornqnta H^ifflfs, and foniQ; j^ 

*&rc, M tbpit : tb^efc Tables gi ye a. r«pr« feA(;^^M 
jof thiesjprQbaJbiilitws of life at Par^hjVih»S* 
,flp/iwn .^PPmpared witbitbQiie in the a^ag^t 
o60ilntcy!.(i^)ij isjuft the reverfe of the tri^h. 
^iWtrej : t]aH? xbildren.borA at P^i«i^ wh|0,4p 
Fill. tb9iCi>uat![y» to he tran^sferredto the to\vn 
•f^yieill^Vnd, on the contrary, the Mxdfs 
bora ia tlw, country, who die at P-^r//,^ to 
<,be transferred to the country -rcgifter, there 
. h no reaipn^ to doubt, but that the prqba- 
tbilities, of life at Paris, would be . found; as 
.]ew» iajcpfpparifon with tboie in the coup- 
try, as the probabilities of life in Londm 
•are; Of, pei^aps^ much lower,— Thi^iob- 
fervation is applicable^ in fome degree, to 
xnoft other great towns; ahd, in general, 
i on account of the migrations from the. coun- 
try to townsi navies and armies, we may be 
fatisfied/ that we err on the fide oi ^feB^ 

{a\ \\ i^s for this ^eafon dfi^t thefe Tab^es^ ijirhen. com- 
buie<), exbibijt; juftly th? tneCM, probabilities of life for town 
and couhtry^taken Cpgeiber i and that the Table of the 
de<r^ments ot .We deduced .from them, by M, BuffhH'Md 

Mr.- Dfk Prer ^&%^k *> wly: ^J^ifb iOf . >^%> T« W^k - 

whenever 



whenever wc judge of the pxqtxab^litics of 
life in the countty^ from the number^ dy- 
,iijg in the Several ftages of life; an4>-^i> the 
ikS^oi£xc^}^ whenever, in the fame way, wc 
rjudge of. the prcibabilities of lifean txmnx. 
And this/, it ^ is 'obviouSj has a tendency to 
x3Dnfirm all that has^ been iSid in thet pfeceij)- ' 
i^g EfTay, conoeming the pernicious <ffedi^s 
of great towns on hTttnan life. 

Ther« are fever al ordonances ^nH arrets ^q^ 
coqncil which iix the boundafips of li^ir^ 
and prohibit all new buildings beyof^d thofe 
boimdafies. — The reafons of this reguktioii, , 
as fet fbrth^in one of thefe arr^ts^ ^sm' fc^ 
markable ; and it will iiot bcrimpropier to 
Incite the to. ~-** By l?he ^xceffivc aggcandizJ- 
** ing. of the city, it is faid, the. air woald-be 
** rendered unwholefonare, and the cleaning 
^ the ftrcets more difBcmlt." — ** Auga>eht*- 
^ ing the number of iwliiabitants would ,^^wgw 
«* -ment the price of provifions, \sLbom tWnd 
^ manufar(avir€&/''— <«^ That ground would be 
♦^ covered with buildings, which ought tabe 
.*^ cultivaiied ixtk rai&|]g the necefiaryqfufailfi><- 
^ .encei^orthe inhabitants; and thereby biw 
** ^and a fcarchy/'H^'^ The peopte in the 
,v .neigbbourin;g tow^siand vilUg^s wouaki>be 
** tempted to conie and fix their rcfidence in 
** the capital^ and ^defert the coantry*'*— t* 
*' And lalily ; the difficulty of goVernfng'fo 
V great a, number af people would occafion 
^^ a diforder in iY\^ Police^ and give -an oppor^ 
..T ♦^ tynity 
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*^ tUriltytd rogues to cpminit robberies and 

-** murdeffe (^):'^ ;; ' '■''''' 

' 'No on'e'c^n thifik'ovtergrttvm cities greartiijr 
cVils th an Tdo. But, yet;; 1 * can hf nb mians 
approve of 1^ is policy . The effeift of it inuft 
Ibe, crouding together too tnany^|)eDple with^ 
tn the prcfcribfed boundaries', and rendering; 
*^ town more the feat of uhcleanlrnefs, infec-*- 
tion and difeafe.— The riumber (jf houfcs'm 
r^^if Is reckoned to be 28,000 (^),of jo,6ooj 
biit iht nijmber of inhabitants, fyppofing i 
'?oih part to die annually, caniiot be iniicit 
Icfs tmn 480,000, or 16 times the numbet 
bfhiufes. ' , 

It is happy for LoN'DON*, thrt there hayi 
been no laws to Ttftpain its ind'eafe. In 'Con- 
fecjOence of being allowed to extend itftlf oh 
all fides into 'the couritiy; the fnhabitants 
now take near twice the room to live upon 
that they didVand it is become lefs the means 
of (hortemn| human lifei Seep. 18^9, ipf, 

and 201. ' ^' .• • 

Ib ^age 2c»j5 I h^e giv^en the ancmalm^ 
4itim <;ff W^&, weddiiags asLd bunds at Ber«- 
•hi^, from 1^755 to ij^.-^ln 1747, .an«c- 
iE:oQ<Qt was tak'en vdth the ntioDfi: carc^ hy 
ihc order cf tbt^King ^f Pjiu$siAVrof %h^ 
fnumbor of thhaintants in this town ; >afid, ^ 
Tfeas found t?o fce/it>7y224v*— In order. Jtob^ 
moretTBrtaihy a^o^accu^iwtL'wastiakco'the 

(^) Vid.Pdicc of France, p. 130. 
'(*) Hid. — There arc other accounts which makes this 
number above ^o^^oop. 

fame 



id tlie nqtnber found the fame 
• In 1755, the inhabitants '♦i^ere 
z6,66i. Their number, there- 
,'cdul(i fcarcely Ic lefs ihiXi 
Imuft have been to the annual 
,a^ 26i to I.— This is a higher 
[n couid be expeded in a town 
;,} a'rici alfo (o much crouded, 
ah average, 16 inhabitants la 
But there is a plain reaibn to 
his'fail. — Behlin, for nftany 
:eh increafing very faft, by a 
pie from the furrounding cban- 
ices. About the year 1700, 
f ailnual buti^ls wa^ ho more 
[n 50 years, therefore, it has 
idrupled itfelf. — In 'a iiity iri- 
fiich rapidity, the ratio of in- 
5 annual deaths, mull be gre'at- 
ift ftandard, — Wert thtire now, 
i to London of defcrtcrs frbm 
n the beginning of mature life, 
as, would caule the number of inhabitants to 
increafe at the rate of lO.otJO every year, it 
-would in 60 years be doubled ^ and the pttv 
portion of inhabitants to deaths would rife 
gradually, 'till it came to be about one third 
greater. Berlin, we have fees, has, in fadt, 
tncreafed at more than double this rate ; . and, 
therefore, the proportion of inhabitants dy- 
ing annually in it is in reality very low. 



the Slate hf London, Ta^ai^yftOT, &c. 4%« 

The ingenious Sufmild^ ,to whofe wo5;ks'> 
I owe ray ioformacion concerning £^'RL'it«» 
makes i(he proportion pf people jvh'o dic_^ an- 
nually x^grsat towns, ;t9 be fron ^ ''^'' ^ 
in mMterate towns, from -^-tq.-^Ty 
country from -jV to i^r—fThe c 
, &nd fa^s in this EfTay^ joined to t 
. will be ' found in the 4th Effaj 
. thinkr that thefe. propoi^tipBs ma 
truly ftated as foIloXvs. T—Gre^ K 
TT or A to -i-V or tV- Moderate t( 
snto-^. (.The country, from t! 
■jV <>r A*— This, however, muft 
: Jlood with. exceptions. There n: 
derate %Q^^& fo ill fituated) cf wh 
-lantfi m^y j^^foxrouded together, as'to'reri- 
.def the.projjortion of deaths in them greater 
^than ># fthe, largeft towns : Arid, of tW, 
£Dl»«ffiUSH, if it 13 4101 no\y,. \ 
^go ai^«caniple. — ^^Xhere may I 
tawnfiifl/yrhich, from a fudden ii 
-prppprtion piay bo lefs, than in i\ 
Andpf chi^, I have juft given an 
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On Mr. D? Mqjvre's Rules. for Cell'* 

culatmg the. Values of Joint hives, 

..».■'• ' • • ' .■..-'■ 

THE calculation of the values of ^hgU 
zv\A joint lives, from given Tables of 
Obfcrvation, being tedious and troiiblefome % 
Mr. De Moivfe has had recourfe to two U^ 
fcfthfi'Sy which give eafy rules for this pur- 
pofe ; and; which, he thought, correfpondcd 
with 'fufficient exaftnefs to Obfervations.—- * 
The ftrft of thefe Hypothefes^ is, that ]the pro- 
babHities of life decreafe, as we advance fron* 
childhdod to old age, in an arithmetical pro^ 
grejlgni or in fuch a manner, that the aiffe^ 
renceAi always the fame, between the? num- 
ber of perfons living at the beginning oi any 
one year, and the number living at the be- 
giiinirtg^ of the next folio wingf yean— Thp 
ot\i^r Hypothefis is, that the probabilities of 
life decreafe in z geometrical progrefljoni or 
in fuch a manner, that the proportion is al-"' 
ways the fame, between the number of per* 
fons living at the beginning of apy.pne year> 
and the number livjng at the begicriing of 
the next following year.— *AU the Tibbies, 
of Obfervation (hew, that the real Uw, ac-* 
cording tb whith haman life waftcs^ comes 

much 
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• 

oauch nearer to the former Hypothefisy than 
the latter. — In Tables III, IV, and V, in the 
AppenduCy it J6 fo near the :forDfi€r flypQthefisy 
' that the difference is fcarcely worth regard- 
ing. According to this Hypothejisy thei:e|brcv 
(accomnaodated to xki^^BreJlaw Table> in the 
manner mentioned in tbfi ndte, page a^r) 
Mr. De Moivre calculated the values oifmgle 
lives I and the rules founded upon it for ^iws ' 
porpofe are fo eafy, that an Operatiot> whic^i 
would btherwife take up much, time, .may 
be performed almoft immediately/ 

By proceeding on the fame princt^iples, the 
values of joint lives might have been calcu- 
lated 5 but the rules for jthis purpofe derived 
from thefe principles, are fai: from being 
equally eafy in praftice. Here, therefoire, 
Mr* De Moivre quitted, h is ^^7? Hypothecs -^ 
aind findi^ig, that th^fecond Hypothefis af'r 
forded, in the cafe of j^/>z^ lives, rules, th^t 
were a^s eafy, as the rul?s given .by the other 
Hypothecs ^ were in the crafe of^ng/e liyetn 
he chpfe to adopt this IIypotbeJi$ j. belieyiog; 
at the fame time* that the values ofya/«/live$^ 
obtained by rules derived from it^ woyld 
not devid.te much from the truths But in 
this he Mras greatly miftaken. The values 
of tmO'jmnt lives obtained by thefe: iruks aiae 
fo wrong, that iiV finding the pr^fent valiic» 
in ^Lfngli p^ment^ of on^ life after another,, 
they geiierilly give refuks vvhiieh arc .near* 4 
of the true value too. greari^anck. about two- 
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jifths too great, when the value is fought irt 
annuat p^ments during the joint lives.-— 
Thcfc are errors fo confiderable, that I think 
it is of particular importance that the public 
ihould be informed of them, in order to pre- 
vent the inconvcniencics and perplexities 
tbey may occafion. 

• Mr. Simp/on (in the Appendix to his Trea- 
tife on the DoBrine of Annuities and Rever^ 
Jions) has obferved, that Mr. De Moivre*s rules 
for finding the values of joint lives are wrong. 
But I don't know, that it has been ever at- 
tended to, that they zvtjo wrong as I have 
found them. Mr. Sit^pjon*^ remarks point 
out chiefly the errors in thefe rules, when the 
values of tiree or more joint lives are calcu- 
lated by them ; but, 'till I was forced to a 
-particular examination of this fubjeft by 
fome difficulties into which I found myfelf 
brought by following Mr. De Moivre too 
implicitly, I did not at all fufpedl, that any 
fuch errors as I have mentioned, could arife 
from thefe rules, when the values of only two 
joint lives are calculated by them. Mr. De 
Moivre^ in confequence of other remarks 
contained in Mr. Simpfon't Appendix, ailtered 
in tb^ 4th edition of his Treatife fome of his 
rules. It is furprizing he did not fee reafoa 
at the fame time to alter thefe. 

Thsit there may be no doubt about the 
truth of thefe obfervations, I will juft men- 
tion a fjew elcamples of the difference between 

the 
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ihe vahies of a given reverfion^- an^ity, 

, according to the r.uks iq Avbich^ J .h^v 

_Je(3:ed, and the true valines, acQor^ing t§ the 

^ cx%(3; pi^i^xoA o^ deducing ttieni fxawi^^^* 

J^e M(m>f^e'sjirfi.hxi^^ ' . . . /"1:\: . 

Let the j)ro|>o/eQ annuity^ be. 30 /., tp^jpc 

^ dnjby.ed, jTor w^ Oidl happen. b\cenn^ia^of* 

the Kie of a perfori now 40 yw% ofzgpf^f-^^ 

ter the Itf? pf ahpth^r per(on pi" the fame age/ 

Th§ value , pf the. joint, lives ( interelt, Wpg 

, dt, 2^ per. cent.) 'is, by' problem ad q£1\/{v! pe 

.Moivrfs T^i;egtife pn,Life-Anp.uitijeSj,.8..964i 

.^: which .Aibtraaed from' 1.3-196,' (thf'^^pjue 

. ,by iTable VI, ,of a'finglevlife at 40) gives 

- : ^2:^ which remainder, :mult(phef , bi^JQ^ 

. .'glve3 /. 126,0, Of the value ^of the'rcy?nuon 

_in ^ fuigle prefent payment, .,And,.ii^0,.9i 

, ,divide(i by the:foregoin|; valpei. of thq jpint 

, llyes^js^,/. 14.16^; or, ):hev yajqe o|[ th^^ xi^Yprr 

: fiqn ;iii;;a;in^al payments'; during/. t^^^^^ 

lives-T^jButfthe /r«^ V/^lpe? are./l loj.^ji.ag a 
;^ ,>£//paypaent, by C^ft.j; ch?p;j:.v;ind 

^ The (prmpt yalu^s, t^pfefore, are ^npj^^f a . 
. J \quarfer qf, tlje true value,,^bp |;i;eatipr xtlfjin- ' ' 
. J ^-/i^-paya^ept i ,apd n^^v, f^OrJftAs tao\§,x^t in 



11]^^ ai,^op,^a|ier anptnejr i^e.OI ,mp lap^^.^ge, 
is, (reckoning infe're/):' as Wd^f^n^^^ 
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to the Problem juft quoted^ are pi/*, ai^d ziU 
one of which is near a tbird^ and the ot}ie:^ 
above half the |rue value too great. 

In unequal lives thefe errors may be no leis 
confiderable* — ^Thus; if the value of the pro- 
pofed annuity be required for a life at rjo^^ 
after a life at 30 years of age; it will, by, 
the fame Problem, be/. 26,5, in ^Jingle pay- 
ment ; and /. 5. 1, in annual payments during 
the joint lives. But the true values are ijU 
and/. 3. 05. 

Where 3 or more lives are concerned tky^ 
errors will be ftill greater. 

The true values of the joint Ifves,^^ men- 
tioned in thefe Examples, have been calcu'- 
lated by a rule in page i6, of Mr. Sin^Jbn^s 
Treatife on the Doftrine of Annuities and 
Reverjions^ and explained in note (jVl) Ap-^ . 
pendix. — To fave, however, a great deal of 
trouble hereafter, I have thought proper to 
calculate Table VII, which gives the exadl 
values, according to Mr. Lie Moivre% firji 
hypothefis, of two joint lives, for every five 
years of human life, from 10 to 70. 

This hypotbejis^ I have obferved, does not 
differ much from the Tables of Obfervatioa 
in the Appendix^ for Brejlaw^ Northampton ^Xi^ ' 
Norwich. Between the ages of 30 .and 40, 
it gives the values oi Jingle lives almoft the 
fame with xhtBreJlaw Table. Under 30, it 
gives them fomewhat lefsi and above 40, 
lomcwhat greater. But it ought to be re- 
membered,. 
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rtiemVered, that wherever it does ,this, it 
gives, at the fame ages, the values of the 
jrb/«/ lives alfo too little or too great; and that, 
confequeiitiyi the refults frbo) it, in calcula- 
ting the values oi Reversions y and oi tht longe/i 
of given lives, conze fo much nearer to exadt* 

The rules to vs^hicn I haii^e dbieded afe the 
only ones given by Mr. De Moivrsy in all the 
editions of his Treatife on Life-Annuities^ 
But it feems^ this gf-cat mathematician be- 
came at laft fcnfible, that they were tqo in- 
correft/ and, therefore, at the end of the laft 
edition of his ^Treatife on the DoSirinei of 
Chances f pzge 320, (a work wHich gets into 
comparatively few hands) he has giveii other 
rules which come nearer the truth. But 
even thefe rules produce errors fo great in 
many caf^, (particularly when combined 
>vith the errors of the nypothefis) that it 
will be bert: never to ufe them. 
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0/ the Method of calculating the 
Values of Reverjions depending on 
Survivorfhips* , . , 



ALL Quertiohs relating td t!ie values of 
lives and rev'erfions, are at prefent of 
particular importance in this kingdom. Macn 
bufinefs is continually tranfadted iiithis way i 
and anV confiiderable errors in the methods 
of folving fuch queftions, mtift in time pro- 
duce very bad confequences. — The defign of 
the following obfervations is to point' out A 
particular crrdr, into which there is daAget 
of falling, in finding the values of fuch re- 
verlions as depend on furvivorfhips. Jn do- 
ing this, I (hall, in order to be as plain a» 
poilible, take the following cafe. '* A, aged 
** 40, expeds to come* to the pofleflion .of 
•' an eftate, (hould he furvive B, aged like- 
** wife 40. In thefe circumftances he offers^ 
*' in order to raife a prefent fum, to give fe- 
** curity for 40/. per anniim^ out of the eftate 
'^ at his death, provided he (hould get into 

' «' pofTcf- 
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••* pofleflion; that is, provided he fhould fur- 
^* vive B. What is the furn that ought now' 
** to be advanced to him, in confideration of 
^* fuch fccurity, reckoning compound intereft 
" at Ap per cent V • -^ 

-- Mr. De Mahres direftions in his Trea- 
tife on Annuities, Pfoblcms 17th and 20th/ 
lead us to feek the requifed fum in this cafe^ 
by the following procefs. 
' Find firft, the prefent fum A fhould re- 
ceive, for the reverfion of is^ol. per annum for 
fever after his death; fuppofing it not depen- 
dent on his furviving B, The prefent value of 
fuch a reverfion is " the (^) value of thfc life 
" , fabtrafted from *X^t perpetuity^ and the re- 
** mainder multiplied by the annual rent." — • 
The value of the life is, by Table VI, 1 3* 196. 
This fubtraded froni 25, tht perpetuity^ leaves 
11.80; which, multiplied by 40, gives/, 472; 
the value of the fuppofed eftate, after the life 
of A. But, as Mr. De Moivre obferves,' the 
lender having a chance to Ipfe his money, a 
compenfation ought tq be made to him for 
the rifk he runs, which is founded on the 
poflibility, that a man of 40 years of age may 
not'furvive another perfon of the fame age. 
This chance is an equal chance i and, there- 
fore, half the preceding fum, or 236/. is the 
money which fhould be advanced now on 
the expc<ftation mentioned. 

jftf) By Scholium^ p. 34, and Problem 26th, p. 293; 
of Mr. Simp/on 3 Seledt Exercifes. 

q.3 This 
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Tluf iblution Cji^rriqs^ ;t plAufibl^ s{ppear« 
ance,i!ai)d moft perfo^is will, pro^aWy^ , ho 
ready to pronounce it right; nor will ^tbis 
be at all wonderful, as fo great a mader of 
thefe fubjedts as lylr, ]^ jkTfiwr^ appears to 
have been milled J^y it,, -.--r Nothing, moye is 
lieceiury to pi:oyp i( tq be falhcioqsi than 

{)roceeding in the f^n^^ >vay to iblve the lol^ 
owing fun tlar Queftioxi, - 

" At ^^ 4P>: pff^^rs to give fe^i^rily for 
^' '40 /. per annum^ to be entered upon at his 
'^ death, provided it (hpuld happen h^(^f ^e 
^' death of B, aged lilij^fc 40, ' Wh«$ /wn , 
** fhould now be advanced to hiqf^ for fuch.a 
*' revqrfion, intcreft being reckopcid ^% 4 1^ 
'' cent?" . . 

Ii> folving this Problem^^agreeabjy to the 
method juft defcribed, y(t are. to fi^d the va-^ 
lue o£ 40/. per affnum, to hp tntfi^d^ ik^n 
certainly at ,tne death of A i and theft jqmuU 
tiply this value by the chaA(;e %hz% A flbaU 
»5/ i^fvive B^ Qrby4^i ai»d in thi&.way jhj? 
anfwqr comes out the faaie with |hpt .alreadji . 
giv.en. ■ .;. ^, •- , • . 

Now it rnay be eaiily fcien, that.ttis tnuft 
be wrong* The value of ,a reverljQA, to b^ 
received whcB a peri^n of a given agQ di^s,; 
car^nqt bc^ the &nac, whether the. conditioft^ 
of o|;>taming: it i$, thftt h^ ifeall ^\q k^on^t qx\ 
that he {hall die after another perfon. That 
is, whether it is priovid^* that a puiichafer, if 
he ftftpced^, fl^all geiihtc^ poffeffion^yS)!);;^*' or 
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later. The reverfion in the latter cafe muft, 
without doubts be of lefs value than in the 
former. 

The ficft Queftion here propofed, refolvc^^ 
itfelf into the following gjcncral Qaeftion. 

' WhaWs the prefent value of a giveij re- 

verfionary eftate, to be entered upon after 
** the failure of two lives, provided one in 

particular of them fhould be' the longejl 

life r • 

Nowi the prefent value of an cftate to bd 
enjoyed for ever, after the failure of the long-^ 
eji of two lives, is *^ the value of the longeji 
*' of the two lives, fubtrafted from the/^r- 
*' petuity I and the remainder multiplied by 
^* the annual rent of the eftatc."— -The value 
of the khgejl oi tM^o lives is, (as is well-known) 
the value of the two^w^/ lives, fubtra(fled from 
they^fl/ of' the \a) values of the two Jingle 
lives. Inr the prefent cafe, therefore, it is 
9.S2, (the value of two joint lives at the age 
of 40 by Table VII,) ^btraftcd from twice 
13.196) (the value of ^Jingle life at the fame 
age by Table VI,) that is, 16.57 year's P"^* 
chafe. And this fubtra^ed from 25, (the 
perpetuity) gives ^.4/3 i which, multiplied by 
40^ gives /;337'.2> thevalucof the giveneftate 
ivero it certainly to be enjoyed, after the ex- 

[a) See Mr. Di Aftiw# on Annuities, Problem IV; 
or Mr. Si^Jffon's J^^firim (^s^nmtsWtdRcv^kfanSi Prob. 

, 0^4 tindtion 
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tinifUQa- of the longeft of two live? both-^^ | 
thatJis, 'w\itthtt one o^ . other ^fthom faifed^ 
laft. But that A's life in' particular -fcould' 
fail laft, rather than B's, is an even chance^ 
The, true value pf the rcverfion, therefore, 
is half the laft value, or /. 168.6. 

In like manner^ The fecond Queftion is the 
fame with the Queftion, ** What is the pre- 
^^ fent v^lue oi Aoi.pjer a&n.ifot ever, to been- 
** tered upon alter. the extindlion of twoyi?//// 
*' lives both 40 ; that is, whenever either of 
^f thiera ihallfail; provided the firft that fails 
^* rt:iould happen to be A's life in particular?'^ 
•: — And the anfwer is found by fubtraftiftg the 
prefent. value of the /^flyW;//^ lives from the 
perpetuity i and multiplying the remainder by 
4, or by the chance that .A in particulai? 
(hall die firft : And this will give the re-* 
quired value, /. 303.4 (^), . . 1 

In ihort. It appears \\iboth, thefe cafes, 
th^t, according to the firft method of folu^ 
tiofi, we are to fubtrad from the perpettuiy 
the vajue of oneoi the fingle lives; when, in 
the ^r/??^r cafe, the value of the longeft of the 
two lives } and, in the latter cafe, , the value 
of their jomt continuance, ought, in reality, to 
be fubtrafted. I need not fay what pro^igir 
pus errors may often arife from hence j. and 
liow unfit fufh, a . niethod. of folution: is Co^' 

pradlice. - 

t • "" • < . 

(a) I Have^ tho* fcarcely neceflary, given ? demonftra* 
ijon of theft Solutions in the Appendix, note (N). 

• •' ' ' . Mr, 
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Mr. iS//;3g5/5*; iri'J). 32^; *6f his Sfelei^ Exi-^ 
crcifes, fpeaks on this fubjeft in ihe follow- 
ing mfenneK— ^**i have -been very particular 
** on thefe kinds of Problems ;' ^nd the more 
^^ fo; as thei-e^^has bceA no method before 
♦^ publi(hed, that-rkhow of, by virhich'they 
^' can be figfc^ry determined. ' *Ti*s true, the 
*^ munfter of proceeiJing; by 'firft finding the 
f* probability of fiirvivor^ipj (which ' trit^ 
** -thod is ufed in ' my former worki a!iid 
*^ which a celebrated author has largely infift- 
^* ed on in three fuccefflve editions) may be 
*^ applied to^gbod advantage, when the giveA 
<^ ages 4re nearly equal; but then it is certain^' 
<' that this is not a gisnuine 'way of gbingto 
" work, and that the coiiclufions hence deriv- 
^*. ed are at beft but near approximations," 

This excellent mathematician has here ex- 
preffed himfelf much too favourably of the 
method of folution on which I have remark- 
ed.— In both the cafes I have fpecified, the 
ages are equal ; and yet, in one of them the 
error is a good deal above a third of the true 
value, and in the other, ^jjfth : And, it is 
obvious, that in cafes where three equal lives 
are taken, the errors will be much greater* 
\ — Mr, Simp/on s Obfervations in this paffage' 
are triie only, when applied to a different me- 
thod ufed by himfelf, in the 28th and fol- 
lowing Problems of his Treatife on the Doc^ 
trine of Annuities and Reverfions. ThijS me- 
thod j[$ eka(ft when the lives are equal ; but» 

it 
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it gives refults which are too far from the 
truths when there is any confiderable inequ^« 
lif)|r between the lives* 

^ » . - • • • • ^ » I f 

It is with relv^ance I have made^^ome of 
tkefe remarks. Mr. /> Mokonhss mado 
very important improyements in t|i)d .braUch 
of fcience i and the higheft reipedfc is due to 
bis. name and authority. Thi^» hoWeverj 
only render; tbefe remarks more i^ecefiary^ 

In the firft Chapter (Queftions ibth^ 1 1 tb^ 
lathy i4thj dec.) 1 have given a (ninatii «o» 
count of the method of finding, in all cafesj 
the values of the reverfions which have been., 
the fobjcfl; of this.Eflay. * 
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Ohfifvations M the proper MtfM. tjf 
confiruBing Tables for determinit 

. ih^ RaSe^ .(^ human mortali^^ 
Nu^h^ if InhaMt^mtt^ and flm 

Liives in any ^^<mn,ov, 
DiftriBy from BiUt of Mortality ik 
which are given^ the Numbers dying 
annual^ at all A^s* > 

« 

IN ever^ place that juft Supports itfelf it> 
the number of its inhabitants, without 
any recruits from other places; or wherc^ 
for a courfe of years, there has been no in- 
creafe or decreafe, the number of perfons 
dying every year at any particular age, ancj 
^bove it, muft be equal to the number of the 
Jiving at that age,-^The number, for exam-^ 
pie, dying every year, at all ages, from the 
beginning to the utmofl extremity of life, muft, 
in fuch a (ituation, be juft equal to the whQle 
number born every year. And for the fame 
rcafon, the number dying every year at one 
year of age and upwards ; at two years of age 
gnd upwards \ at three and upwards, and fo 
on ) muft be dqual to the numbers that at-* 
t9in to thofe ages every year \ or, wbic!h is 

the 
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the fame, to the^umbers of* the living atthofe 
ages. It is obvious, that unlefs th'l^happeps, 
the numbci"- of inhabitants cannot remain the 
fame; If the. fofftier number is greater than 
the latter, the iphabxtants muft decreafe ; if 
lef?, they muft mcreq/e. '-^From this obfer- 
yation it foljQWs*\that ii\.a tawnor country, 
where there is no irycre^fc or decreafe, bills 
of mortality which give the ages at which 
all 4ie, will ihew the exadt nun^ber of inha- 
bitants I and alfo the exadt law, according to 
which human life waftes in that town or 
coufttry. 

In order to find the number of inhabitants ; 
the mean pqmbers. dying annually^ at every 
particular age and upwards, .muft be taken 
jas given by the bills, and placed under one 
another in the order of the fecond column of 
the 1 2th Table in the Appen4ix^ Thefe 
lumbers \yill, it has appeared, be the numbers 
of the living at i, a, 3x &c. years of age; and, 
confequently, the fum, diminifhcd by half 
the number born annually (a), will be the 

« k 

(a) This fubtradion is faeceffary for the following rear 
fon; — In a Table formed ki the manner here dire^ed, it 
10 fuppofed, that the nttinbers 19 thie .fecpnd column arc 
zLl living together at the beginning of ^very year. Thus ; 
the number in tht fecond column oppoute too in. the 
firfi column, the TabJc, fuppofes to be all juft bornto- 
gcthec on the firft day of the year. The number, tike- 
yife, oppoQte to i^ it fuppofe^ {0 attain to >one year of 
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•whole number of 4nhabitaAts*T^Ia fucbafor 
xiesiQf numbers, the exccfs^of ?ach numbpj 
jibove that which itnmediately follow^ it» wUl 
hfi the nui^^ber dying eyefy yeir, QUt of t^e 
particular ni^ber ahve at the. beginning of 
.the year; apd,th%fe excefles fet down regu- 
Isffly-astin the third column of the Table to 
which! .h^yjp preferred, will (hew the differ 
r^nt rates at which human .life W2^fte8 thfo* 
\^\\ its different geriods^ and the. diilerent prcit 
babilities of life at all particular ages. 






It. muft.be: Remembered, that,. what hSs 
.been now iaid: goes on ^ the fuppofition^ that 
the place, \yh<>fe biU? of mortality are given, 
fipippprts itfelf, by procreation only, in. the 
number of ijs inh^bkants. Intownfi^this very 
feldom happens, on account of the luxury an4 
debauchery 'Wfhich generally prevail in them. 
Th^y are, therefore, commonly kept up by 
a conftant acccffion of.ftrangers or Jett/ers, 

age juft at the fame time that the former number is born. 
And the Iffce'is true of every number in the fecond co» 
'liimn.— During the courfe of the year, as many will (Me at 
all. ages as were born at the beginning of the year ; and, 
confequently, there will be an cxqefs of the number alive 
at the beginning of the year, above the number alive at 
the' end of thA y^ar, fc^ual to the whole niftnber of the 
annual births ; and' the true number conftantly alive to* 
gether, is the artthmdtical mea|i between thefe two num^ 
bers 5 or, agreeably to the rule I have ^iven, the fum of 
the numbers in the fecbn'd column of the Table, lefiened 
by ha^ the huhibcr oFannual births. SeeEffay I, page 
•174'^ '••■>. ... /. ,,. .. i 

who 



•ad ^Uage9.' ' In- th^ €irb«mftatices^ in t3r« 
jbr tb^ fiftd tfte true Aumber ^' if^abtnnttii^ 
Md probabilkl«do^ltfd, from %afo cf tnorfcii^' 
Ikf containing nh teGount oiT the ftges \^ 
tirhsch ill di£> it is neceflarv^ that the pr<H: 
fiortion of the Mlmid ti^f ths to i!ic ftmitml 
fcttters ftdttld be kiiowh j^ and iX(6 the period 
^life at which (fae latter r6tlM>v<b.^^Botk; 
the|b farliMkrGi may be ^BlboYCred in tf^^ 
following ni6th^« ^ 

If for a courfe of jnears there has been ho'^ 
ftiifiblt inereafe or deeraaft i!n a {:flaee^ die^ 
immber of i^nual fettlera will 'lie equ&f] tb ! 
the eK€6ft of th«' arniiial bnridls ' abovf - tfie ' 
annual births» If l^ere i^ an- iffdreufi^ it wtfi ( 
be greater than this e%ct&. If th^e ia a de^ * 
€req^i k will be Ikji. 

The period of life at which thtfft fertters ;^ 
remove^ wiH appear in the bilk by an in<* ': 
creafe in the number ^f dealtia al thfft pd« '] 
ridd and beyond it. Thusi in lAic Londoft 
bifite, the number of*deiths^ between 20 and[ ' 
30> is generally above double j a^id between; 
^o^and 40, near tciple the number of deatiki ^ 
betw^n ID and *o ; And thi trnfc ttccdutrit ' 
of this is» that from the age of 1 8 or 2o> fjo 
35 or 4.0^ there id an afilux of people every ; 
year to London from the country^v which oc^: 
cafions a great iflcreafc in thci ntlnrf>er of in^* 
habitants at th^fe ages t and^ confei^ucntly^ 
raifes the deaths for all ages aiove 20, con^ 

fiderably 



fiderably above their du^ prc^ortioB, .^fajcii 
compared with the h«mber pf deaths igj6n^ 
2^0,— This is obfervaI>le in all the biU$oC 
mortality for towns with whidii 1 acn st^ 

Suaintedt) not excepting even the Brejbm 
ills. Dr. i£i% takes notice^ that ildiefe 
bills gave the number pf deaths; between lO; 
ztiA 20, too fmalU This' he[ ^onfidered as an 
irregularity ip them> owing to chance*; and^ 
therefore, in forming his Table of Qb/erva<« 
tions, he took the liberty fo far to corre^ it» 
as to render the proportion of thofe who die 
to the living i^ this divifion of life, nearly 
the fame with the proportion which, he ikys^ 
he had been informed {a) die annually of the 
ypuQg \2idi in Cbrjfi-CbHrfih Ha^taL Bat 
the truth is, that this irreeularity in the bills 
was derived from the caufe I have jufl; afngn-- 
cd. — ^During the five years for which the 
BreJLw biUs are given by Dr. Halky^ the. 
births did| indeed, a little exceed the burials ; 
but, it appears, that this was the effect of 
ibme peculiar caufes that happened to ope-* 
rate juft at that time j for, during a com^ 
plete century from 163310 1734, tne annual 
medium of births was 1089 (^), and of bii« 



'/ 



(a) S^^ l^fwthrfs. Abridgment; of the Philftfopbicik 
Traafadions, voL III. p. 670.'-^Dr, Hallef^ infonnatloii 
in thia inftancc inrai n^t rigfaty as will appear prefendy i 
and, thuiefone,^ iiei bai bjmo moans futtcttetly toitemi} ^ 
the irregularity 1 have neotioned* 

[h) See Dr. ihxf% Comparative Hiftoryi pt 63. 

1 rials 
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rials 1256 {a\ i,Thiff town, therefore/ muit 
have beenM^^lo^g kept wp by,/a.jiumher.p^ 
yearly repri^its .froaj other places, equid to 
•bout ^^'Wi^W^ part of, the yearly births^* . , 
.'What Jias been now obferyed,.. concerning 
the period of life, at which people rempVe 
from the country to fettle- in, towns,. wouM- 
appear fufEcieatly probable^ were there no 
fuch evidence for it as *I have mentioned 1: 
for it might be well reckoned* that thefe| 
people in general, muft be fingle perfohs' ia. 
tTie beginning.of mature life, who, not hav- 
ing yet obtained fettlerpen^ts^ in the places^ 
where they wqre borii, raigr^tet to, towns iii^ 
qucft of employments. ^ .\ • ? . ,» 



Hprhgj>remiled theteObiervations, lijifill; 
next-endeaVQur to. explain diijinftly, the.effedfc'. 
which thefe acceflions to tQwns mufthavQ, , 
on Tables of .Obfervation fojrraed from their 
bills of mortality. .This is a fubjeifl proper; 
to be infiftei^on, .becaufe jmiftakes have been • 
committed * about it; arid becaufe alfo, the 
cfifcuilion "of it is n.eceffary to 0iew, how neair * 
to truth the values of lives ,cdme as deduced 
from fuch Tables. 

(a) It appears from the accouilt m the Philofophicdl 
7rflw/&<ff«?»i,(Abridginent,rvoI. VlIjNo; ^80, p. 46, &c.) 
that from l'^l^ to 1725, the annual medium of births at 
Brefiavii wa9 1252, of bunal3.i507 ; and alfo, that much 
tUegreateft part. of the births died- under 10- years of 
age. — From a Table in Sufmikh*^ works. Vol. I. p-S^^ 
it appears^ that, in reality, tbe greater part of all that 
die in this town are children under jfive years of age. 

the 
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l^he folldwiiig g^Bcral ntlc raty be given 
bn this Aibjed* 

IC a place has, for l courfe of years, beeri 
tnaintaiDQ 1 in a ftate neatly ftationary, as to 
iiuoiber of inhabitantSi by recruits coming iil 
fevery yearj to prevent the defcreafe that would 
arife frpm the exfcefs of tlie burials above the 
births; a -Table formed on the principle; 
^* that the number dying annually, after every 
^' particular age^ is equal to the number liv- 
*' ing at that age," will give the number of 
if^habitants^ and the probabilities of life; tod 
great, for all ages preceding that at which the 
recruits ceafe; arid .gftfer this, it will give 
them rJgAt.^'^lf the acceffions are fo great aS 
to caufe^an incnqfe in the place, fuch a Ta- 
ble will give the number of inhabitants, and 
the probabilities of iife; too Httle^. after the 
age at which the acceffions ceafc (^j ; and 
too great, if there Is a decreafe; Before that 
age it will in boik cafes give thetn too great j 
Jbut nioft ooniiderably fo in ^ the former cafe^ 
tor when there is .an incrcafe^ 

{a) AgFeeabljr to tbefe Obfervatioris ; if si place in- 
fcreaiesj not in cdnfequehee of acceffions from oth^t 
places, but of a conftant excefs of the births above the 
deaths ; a Table, xonftruSed on the principle I have 
inentibned, wili give the prababilities of life too Jaw 
tlirovgh flie whole escUM of lif^ ; becaufe, in fuch cir- 
irumitances; the fiuinber of 4eitbs in the firji ftages of 
life miift be too gre^t, in comparrfon of the number of 
fleaftlis in the latttr ftages; and more or lefs fo/as. the 
ihcreafe is more or iefs fapiid.-^Tbe contraty, in all re- 
fpeSsi takes place where there is a.decr^dfi^ ari/ing frbirt 
ine oxcefs of the deaths above the h'&tbu 

R Foi^ 



2^i Of the Method of forming 

For example. Let us fuppofe, that 244 
of thofe'born in a town, attain annually to 
20 years of age ; and that 250 morei all like- 
wife 20 years of age, come intdbit annually 
from other places ; in confequence df which, 
it has, for a courfe of years, been juft main- 
tained in the number of its inhabitants, with- 
out any fenfible increafe or decreafc. In thefc 
circumftances, the number of the living m 
the town of the age of 20, will be always 
244 natives and 2^0 fettlers^ o^ 494 ^^ ^^1> 
and, fince thefe are fuppofed all to die in the 
town, and no more recruits are fuppofed to 
come in ; 494 will be like wife the number 
dying annually at 20 and upwar^s.^— ^In tfic 
fame manner; it ivill appear on thefe fup- 
pofitions, that the number of the living, at 
every age, ^ubfequerit to 20, ^ill be equal to 
the humber dying annually at that age and 
above it j and, confequently, that the num- 
ber of inhabitants and the decrements of life, 
for every fuch age, will be given exaa:!}^ by 
the Table I have fuppofed. But for all ages 
before 20, they will be given much too great. 
For let 280 of all born in the town, reach 
10, In this c;afe, 280 will be the true num- 
ber of the living in the town at the age of 
10; and the recruits not coming in 'till 20, 
the number given by the bills, as dying be- 
tween 10 and 20, will be the trqe number 
dying annually of the living in this diviiion 
cf life. Let this number be 36 3 and it will 

follow. 



follow, -that' the Tabic ought to make the 
fiurtibers 9f the liyingat the ages between 10 
and 20, 9 feries of decreafing meins between 
•28o.and-(a8p dimjniftied by 36^01) 244* 
But; in fpririing the Table on the principle I 
hajve, mpiitioned, 2|o (the number above 20 
dying animally in the town who were not 
boiji in it) will be added to each number in 
this ferie^: and, therefore, the Table will 
give. the mimbers of the livings and the pro-* 
habilities of life in this divifion of life, almoft 
twice m great as they really are.-^This ob- 
fervatipOi it is manifeft, ro^y be applied to 
all tji^e syges m^tv 20* 

, lb is ji£|C€^aFy to add, .that fuch -a Table 
.will giy|Bi the number of inhabitants, aud the 
preba^^ili^f of life,:e<iually wrong befpre 20, 
fWhetfeer the recruit;s;all:Come in at 20, agree- 
ablyjo-the fuppofition juft made^.prbnly 
i>^«^:thei> to coqp^e in > J n this laft cafe, the 
:Table will: give the number of inhabitants, 
^nd probabilitiesof life, too great throughout 
the whole extent of life^ if the recruits come 
jn at all agpf above 20. : But if rfiey ceafe at 
JW^y parti^julaf age, it will give them right 
only from that age j and before, it will err all 
alofig Qn the (ide of-e^eAr but leis cond- 
derably 'between 20 and that age> than be- 
fore j2.(^. ^^ — For exarnple. - If^ of the 250 
J have i^i^ppofedto come in at 20, only 150 
ihcpf.come in, and. the reft at 30; the num- 
bers o^* the living will be given 100 too high, 

R 2 at 
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at every age between 20 and 30 ; but, as jull 
(hewn, they will be given E50 too high at 
every age before 20. — In general, therefore, 
^t^ number of the living at any particular 
age, muft be given by the fuppofod Table, 
as many too great as there are annual fettlcrs 
after that age ; and, if thcfe fcttkrs come in 
at all ages indifcrlminately,- during aAy cer- 
tain interval of life; the number of inhabi- 
tants and the probabilities of life will be 
continually growing lefs and lefc Wrong, the 
nearer any age is to the end of thut interval. 
— Thcte.obicrvations prove, that Tables of 
Obfervation formed in the common way, from 



Iji&Us of Ohfm)atiom, &c. 245 

iperhaps^ 'till 40 or 56.— But, at every age 
«ftcr50, it is probable, that more retire from 
I^ndoR thail come to it.— The London Tables 
of OWervation, therefore, being 'formed on 
the principle i have mentioned, cannot gitre 
the probabilities of life right 'till 40. Be- 
tween 30 and 46 they moft be a little too 
high ; bat more fo between 20 and 30 ; and 
moft of all fo bcfofc 20.— It fpllows alfo, that 
thefe 'Tables muft give the numbfer of inha- 
bitants m LmSn much too great. 

Table XU, in the Appendix, is a Table form- 
ed in the maftner I havcxxplaincd, frbm the 
London \3k\\%ica ioycQrs,from ij^^to 1768; 
aod adapted toaiooobom as a ra£x. The 
fum of the nambers in the fecond column^ 
diminiihedbyhalf the number born,is25,757. 
According to this Tabic thcri, for every lOOQ 
deaths in ZiWMfew, there are 254,35 many in- 
liibitants^ or, in other words, the expcflation 
of a child juft born is 25^ ; and the inhabi- 
tants are to the annual burials, as 25^^ to i. 
—But it has appeared, that the numbers in 
the fecond column being given on the fup- 
pofition, that all who die in London were bsrn ' 
there, muft be too great; and we have from 
hence a flEMO^ISTRATIc*N, thatthsprobabi- 



24^ Of the Method of forming 

Obrervations, undoubtedly want to be cor-* 
refted [a) j and the way of doing this, and 
in general, the right method of forihing ge- 
nuine Tables of Obfervarion for to*ns, may 
be learnt from the following rule. ' * 

*' From the fum of all that die a'nnually, 
" after any given age, fubtraft the number 
*' of annujl iettlers fl//er that agej andthb 
" remainder will be the nuiAber of the liv-t 
** iyg at the given age." 

This rule can vvant no explication or proof, 
after what has been already faid. ■ 

If, therefore, the number of annual fettlcrs 
in a town at every age could be afcertaincd y 
a perfeft Table of Obfecvations might. be 
formed for that town, from Bills of mortality, 
containing an account of the ages at whirfx- 
alt die in it. But no more can be learnt in 
this inftance, from any bills, than the whole 
number of znn'o.sX fettUrs, and the general 
divifion of life in which they fenter.' Tiii«, 
however, may be fufficient to;enahlc.us to 
form Tables tjiat (hall be tolerably cjtaft.— 
For inftance. Suppofe the annual deaths ia 
a. town which has not incrcafed 6r dccreafcd. 



(a) The ingenious anJ accuratc^Mr. Simpfart Taw that 
jl was neceflkry to corrcfit ihe London TlWes, and he ha^ 
done jt with great judgment } but, I think, , too imper- 
ff:St\y„aaA without goihg upon any fixt principles, or 
(hewing, particularly, how Tables of Obfervation ought 
\(l b^ (ormed, and how far in dilivrent cifcumftaiices, aii4 
Sf difftnJnt ages, ihey ap M h? depefldc4 Wt 

3 , to 
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to have been for many years, in the propor- 
tion of 4 to 3, to the annual birth. It will 
hence follow, that * of the perfons who die 
in fuch a town ZTtfettlers^ or emigrants from 
other places; and not natives: And the fud- 
den increafe in the deaths after 20, will dlfo 
ihew, agreeably to what* was before obfcrved, 
that they enter after this age. In forming, 
therefore a Table for fuch a town, a guar-- 
ter of all that die at all ages throughout the 
whole extent pf life, muft be dcdu(^ed from 
the fum of all that die after every given age 
before ^o ; and the remainder will be the 
true ;wmber living at that given age. And 
if, at ap, and every age above, it, this de- 
duftioa is omitted, or the number of the 
living *at^. every fuch age is taken the fame 
with the fum of al^^ that die after it, the re- 
fult will be (fuppofing mojl of the fet tiers to 
come ia before 30, and all before 40) a Ta- 
ble exad; !till 20; too high between 20 and 
30; but, nearly right for fome years before 
40 s and after 40 exadl again. — Such a Table, 
it is evident, will be the lame with the Ta- 
ble laft d?icribed at all ages above 20 ; and 
different from it only under 20. — It is evi- 
dent alfo thatt on account of its giving the 
probabilities of life too great for fooie years 
aft($r 20, the number^ inhabitants deduced 
from it u^Vy be depiendcd on as ifomcwhat 
greater <han jthetru:^h; ^nd more or lefs fo, as 
the annuaL.reetraita^ eater in general later or 
fooner after tOi 

4 I^ 4^ i^et 
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L«t m DOW cDfAAtMyvAitt the refult'of 
^hc^ remarks wiU hn, wtien applied puticut' 
iarly X6i the Lojohn biHs. . ' 

It mud be h»e fiHl.obfcfved, diat* at leaft> 
pne^iAZf/frofall that die ia£«ft^;i iscfittler^^ 
from the country, and not naftwj.-imTho me- 
fiiiun> of annual burials for .10 yctrs, from 
1759 to 1768, was 22,956; af births 15,710,' 
Thw excefs is 72461. or near a third oi the> 
bu rials .-f-rThe fame excels, during. i^years, 
before 1750, was 10,500; or, near ij^ the 
burials. Londsn was then Jecr.£afing. For the 
lad 1 2 or 1 5 years it has been iitcre^^. Thi$ 
excefs, therefore, agreeably to the forgoing 
obfervations, was then greater than thenum'- 
bcr of annual fettlecs ;. and it is Jiaw /e^.- i 
have chofen, however, to fuppofcthe nami 
berof annual fettlers to be Bow,.nDjmonthaxi 
a y«*r^(!r of the annual burials, -in oider-to al-^t 
low for more omiHions in the biiths than tt^o 
buuals.; and ^Ifo, in order- to be , more fuco 
of obtaining remits that ihall Qot excedd tho 
truth. I - , , 

Of every thoufand then! who die: in Lan-, 
dorit <inly 750 are HaStves-., and 250 are^z-r 
//<?rj, who come to it after 18 or ao yeara of 
age : And, cpnfequei)t]y, in> order to ohtaii> 
from the bill^ a mo;|ie corred T^b^e than the 



faiks ^ Oh^p^Miadmy flee. t^g 

tkhe Tiable is ifio be contiobbd unaltered ^ am) 
the x^ivki yfiSi b^ a . Tabic ^ wbkh wffi give 
the xkombers of the liriag at ali ages in LoU^ 
^oit much xiekrcr the tmth^ btti ilill ibme4 \ 
what too high«''^Sbch ia t^e 13th Tabteio 
the Appenxtiit^T^The fixmof all th^ oumbefa 
in tb^ fecDod oohioia of diis Tabk^ dimiu 
nifhed by 500, is aOy75o. For every 1 000 
deatfcos^ tfatnrefope^ in Jjmdaiip there are^ ac^ 
j[:ord)ng to this Table, 20,750 living perfooa 
jb ity or £ari.everjr fingle death, ao>^ inhabi-^ 
tantSi.. It was before i}iewn^ that the tmm^ 
ber of inbabitanta in lacmdon could not be fa 
great as. 25 times ^ the diraths. It now ap« 

{^ )eaiB^ (&Ke 'the aambers in the fecond cd« 
ooui of .this Table are. too high) thai the 
pumbcr> of i inhabitants in Lant^ cannot bd 
fo great a&eneo; ao tioo^s ^ the deaths^ And 
this is a:£Cinchifion which, I believe, evety 
pnewba m\l beftow due attention on wbat 
has beea faid, Will find bimfelf forced to re« 
ceive* It will not be an>ifs^, however, to 
coafirm it by the fallowing fad, the know* « 
ledge of which I owe to the particular ert-* 
quiry, and kind infonaaation of Mr. Harris, 
the ingenious: mafter of the Royal Mathema^ 
tical School ia Chrifl-Cbiircb HofpitaK--^ 
The avera^ of lada in this ichool bas^ for ^34 
years paft, been 83 1. They are adn»itted ^ 
all ages between feven and eleven 3 and fev^ 
ftay beyond 16^ They are, therefore^ in ge^^ 
fieral, ladsbetwoenthe ages of eight and'i^. ^ 
^hey hav^ ' better accommodations than it 

' caa 
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can be fuppofed ckildren commonly have ; 
and about 300 of them have the particular 
advantage, of being educated in the country. 
In fuch circumftances it may be well reck- 
oned, that the proportion of children dying 
annually, muft be Icfs th?in the general pro- 
portioujof children dying anoually,,atthe.famc 
^c^z in London. — The fad; i$, that, for. the 
laft 30 years, ij| have died annually ; or ^;ie 
in 70^. 

According, to Table XIII, me in 73 dies 
between 10 and 20, jmA.one in 70 between 
eight and 16. That Table, therefore, pro- 
bably, gives the decrements of lifein .XW<^^ 
at thefe ages, too little, and thernumbfrra. of 
the Uving too great: And, if this is true of 
thefe ages, it mud be true of 4)1 other ages 
under 20 ; and it follows demonlkrably, in 
conformity to what was before ibewn, that 
more people fettle in Ii^;?^ after 20, l^m 
the i I have fuppofed ; and that frotp .20 to 
at leaft ys) or 35, the numbers pf the living 
ai:e given too great, in proportion to the 4e-? 
crements of life. 

In this Tabk the numbers in the fecood 
colunw are doubled at 20, agreeably to what 
really happens in London i and the fum of 
the numbers in thi$;Column dimlnifhed by 
half the whole number of deaths^ gives the 
expeSlation oi M^tf not of a child juft born, 
ai in other Tables, but of all the inhabitants 
oi London at th^ time they enter it, whether 
that be at birth, or at 20 years of age. The 

expeSia^ 
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ettpeSiations, therefore, a»d the values oijjon-^ 
dm lives under 20, cannot b£ calculated from 
this Table. But it may be very eafily fitted 
for this purpofe, by finding the number of 
births which, according to the given decre- 
ments of life, wilt leave 494 alive at zo ; 
and then adapting the intermediate numbers 
in fnch a manner to this radix, as to preferve 
sll ialong the number of the living, in the 
fame proportion to the numbers of the dead. 
This is done in the 14th Table in the Ap- 
pendix J and this Table may, I fancy, be rc- 
Comm<:nded a$ better adapted to the prefent 
ilate 6i London than any other Table. The 
valnes' of lives, howevfcr, deduced from it, 
are iri general nearly the fame with thofe tfe- 
diiced. by Mr. Smpfortt from the London bills 
ae chi;y flood 40 years ago. 'The main dif- 
fei'ence is, that after 53, and in old age, this 
Table 'gives them fc^newhat lower than Mr, 
iSffl«g/&»'s Tabic. ■ 

It has fufficiently appeared^ what judgment 
we are to form of the valites of lives thus 
deduced. During the greateft parfc of the 
intervalof life, in which^the annual recruits 
that ke£p up London com.^ to it, thefe values 
err on the fide oi excefs : and after that in-. 
terval, they err, perhsps, a little-OR the -fide 
pf defk^ {a), on account of retirements frcfen 
London in the Isft ftages of life, 

■ Tho 

{a) I have not taken into account the eged of migra- 
tions ^Mj towns, on Tabic? formed in the manner I have 
explained j 
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feWations, which (haH give the true probn- 
bilities and values of lives, and the true num- 
ber of inhabitants, in the town whofe bills 
are given. — I (hall beg leave to confirm' and 
illuftrate this, in the particular cafe of the 
town of North AMPTON* 

In this town, containing four parishes, 
namely. All- Saints, St. Sepulchre^ s, St. Giles, 
and St. Peter's, an account has been kept ever 
fince the year 1741, of the number of males 
and females that have been chriftened and 
buried (Diflenters included) in the whole 
town. And in the parifti of jill^Saints, con- 
taining the greateft part of the town, an acr 
count has been kept eVer fince 173 5> ^f the 
ages at which all have died there. 

In 1 746, an account was taken of the nun:i- 
htr of Jbotf/es, and of inhabitants in the town. 
The number of Aotifesv/as found' to be 1083; 
and the number of inhabitants 5136*.— In the 
j>an{hesofj4//-Saints and St. Giles, the num- 
ber of male zndi female heads of families, y?r-»- 
vants, lodgers, and children, were particularly 
diftinguifhedi — The heads of families were, 707 
males ; and 846 females. — Children, males 
624 ; females 759* — Servants, m^ales 203 5 
females 280.— -Lc?^^r J", males 137; females 
287. — In Stl Peter^s,mz\t^g()i females 129. 
-—In St. Sepulchres J adults 638 ; children ^2 j. 
In this parifh the fexcs were not diftinguilh- 
cd. . 

» 

The 
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The Cbfffimngs and Burials in the ^bok 
tmon far 28 years, frota 1741 jto 1770, have 
been as folio ws« 

4 

Chj:iftened| p^^j^s J 4649-^Annnal medium 155 
Buried I p^^^ ^g^° J 5747— Annual medium 191. 

In the parifli oi JiUSaints^ from 1735 '^ 
1 77Q, or 36 years, 

Cbriftcned | JJJ^^ .J^3J J 3242- Annual medium 90 
Buried I p^^^* jg| I 3690— Annual medium loii 

Of thefe died. 

Under z years of age — - j 206 

Between 2 and 5 — 276 

Between 5 and 10 — 155 

Between 10 and 20— 155 

Between 20 and 30 ^— 297 

- Between 30 and 40 — 257 

Between 40 and 50 -^ 297 

Between 50 and 60 — 300 

Between .60. and 70 — * 293 

Between 70 and 80 -— 285 

Between 80 and 90 — 155 

Between 90 and ibo — 14 ^ 

Total 3690 

ATa- 



• _ » * 

A Table formed from thcfe ikta io ihB 
manner of Table XII ; or^ on the fuppofitioni 
that ali who olie in Northamptm were horti 
there, would give the expcAation of a child 
juft born 28.83 years; Or, the pr<i^portion 6f 
the irihabitants to the abniial dciithsi £ts 28.^3 
to I. It has been fliewn; that this propor- 
tion, in a place where the burials exceed the 
births^ muft be ^r<?^/^r than the-/r«^ propor- 
tion of the number of inhabitants to tbe an- 
nual deaths : And this app>e^^ to. be the tpA 
cafe. For the bills fhew, that, from 1741 
to 1750^ or for 10 years> abbiit the time 
when the number of inhabitants was 5136^ 
^the annual medium of blirials was 197.51 
which, multiplied by 28.83, gives 5693; or 
^ a 9th part mone than the irue number. 

A Table formed in the manner of Table 
XIII, would give the praportion of inhabi- 
tants to the annual deaths^ afi ^6.41 to i ; 
and tbii makes (iie inhabitaats 52165 or 
very near the true nuaoibcr* 

The iVth Table, in dare Jlppem^Xi h form- 
ed in the fame manner with Table XIV, fof 
London: And this is the genuine Table of 
Obfervations for Noribamfioni from which 
may be calctikted the tf uc pnobabilities and 
values of lives, at all ages, ia that town. 

At Norwich^ bills of mortality^ of thtf 
fame, kind with thofe in London and Noftb^ 
impton^ have been kept for many years. I 

hta?^ 



" Tallies of OofirvaiionSy &c. 257 

fiave heenTa-voured with a copy of thefe bills 
for 3<3 years, from 1740 to 1769. The an- 
nual tticdium oi cbrijienings, during this pe- 
riod, has been 1057 {a), of burials 1106. 
And from hence, together with the account 
of the numbers dying in the feveral decads 



..... •aisk luignt be made 

concerning London {a). See p. 251. 

Secondly. An account was taken at 
Shrewsbury, in 1750, of the wAole num^ 
ber of inhabitants; diftinguifhing, particular-* 
ly, the number at the age of 2 1 and up- 
wards,— The former number was 8141 ; 
and the latter, 5187. — According, to a Ta-i^ 
ble formed for Northampton, in the fame 
manner with 'fable XIU, for London, the 
whole number of the living is to the iwm-^ 
ber of the living at 2 1 and upwards, as 26,4 1 1 
to 16,586; that is, as 8 141 to 5113.— -Ac-< 
cording to a like Table for Norwich, thefe 
numbers are to one another, as 24,500 to 

{a) Some have entertained a irery wrong notion^ the 
imperfe&ions in the London bills. Tbey do, indeed^ 
give^the whole number of births and deaths much too lit-» 
tie ; but the conclufions with refpeft to the probabilities 
of life in London, and ,the proportion of inhabitants 
dying annually, depend only (agreeably to the obferva«* 
tion in the lalt note) on the proportitms 4>f the numbers 
dying in the feveral dtvifions of life ; and thefe are given 
ri^ in theLoNBON bills. *-«For, firft. There feems no* 
thing in this cafe, that can be likely to caufe the defici- 
encies in the bills to fall in one divifion of life more than 
in' ancKber : But what decides this point is, that thefe 
proportions, as given by the bilk for any ten, or even m^ 
five years, come out nearly the fame with one another s^ 
and always very diiFereni from the proportions given by 
other bills.— -There are no other variations, than fuch as 
muft arife from the fludluations of London, as to increafe 
and decreafe ; and alfo from fome improvements in it& 
flate, which have lately taken place. See £Say L p. igto, 
191, aoi. 

15,6805 
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' 15,680; that is, as 8 141 to 5210.— Thefe 
Tables,. therefore, give the proportion of the 
w^^/<? number of inhabitants, to the number 
of the living at 21 and upwards, almoft ex- 
zQXj the fame with the true proportion, as 
it 15 ait Shrewsbury {a) : And this affords a 
kind of demonftration of the redtitude of the 
principles on which thefe Tables have been 

formed. 

In thcparifh of Holy-Cross near Shrews- 
bury, an account was taken, in 1760 and 
1770, of thc.whok nuniber of inhabitiints ; 
diftingjuiftiing, both times, the number at the 
ag€ of 70 and upwards j and the Iqft time, 
the number at 10 and upwards: And I End, 
that a Table formed from the Regifier of thi^ 
parifh, mentioned p. 192, gives, like wife, thefe 
numbers as neai:ly the fame as could poilibly 
be expe(ftcd. 

Bat further.— The number of inhabi tarfts, 

r 

not reckoning children, in the pariihes of aS/« 

{a) The annual oiedium of births at Shrewsbury^ 
for 7 years, from 1762 to 1768, was 301 ; of burials 329. 
It appears, therefore, th^ one in 24!^ of the inhabitanca 
die annually. But it fliould be ]3enienibered, that in 1 766, 
the fmall-pox and meafles increafed very much the mor- 
tality in this town ; and I find alfo, that, iince 1750, a 
nurfery for foundings ftom London, was eftabliihed here^ 
and that in 1768 this nurfery contained 660 children ^nd^ 
fervants. It feem$, therefore, probable, that tb^ trj^0 
medium of bufials about the year 1750, muft have b^ :« 
lefs than 3^9 ; and that the pr^iportion of inh^tbiiaoiis 
dying annuany, nay not be much greater (^laa it is ^yl 
Northampton J or i in ^^6.41. 

S 2 Giks ^ 
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Giles and All-Saints^ Northampton, was^ 
in 1746, 2460 ; and the whole number of in*^ 
habitants in thefe two parijkes was 3843. 
See p. 254. — In. the account I have received^ 
the particular ageat which the limit of chil- 
bpod was fixed in taking this furvey, is not 
mentioned; but there is fufficient reafon to 
bclii^ve, that it was 2 1 : And^ taking this for 
granted, the number of inhabitants, not chil- 
dreh, will come out, (by fuch a Table for 
Northampton, as Table. XIII for Lon- 
don). 2414; or, nearly the fame with the 
number r^^Z^ found in thefe pariflies.— Had 
this number been computed, from a Table 
formed for Northampton, in the manner of 
Table XII, Appendix, it would have come out 
only 2176. This remark is applicable to the 
Table for Brejlaw, formed by Dr, Halley, 
compared with the fame Table, •corre(fted for 
all the ages under 20 {a), by the rule, p. 246. 

• 

{a) I have given Dr. Halley*^ Table in the Appendix 

juft as he framed it. A corredlion, of it might be made 

from the proportion of births to burials, mentioned p. 239. 

'And it would then appear, that a 25th part of the inha- 

'bitants at Breflaiv die annually ; and that half the num** 

ber born die there under fix, as well as at Norwich. This 

Table, as we now have it, makes half live to 16 ; but 

the account mentioned in the note, page 240, (hews this 

not to be the truth. It likewife makes the number of 

inhabitants at Shrewsbury, above the age of 21, to be 

4730 5 and in the pariflies of All -Saints and St, GileSy in 

Northampton, 2230. It gives, therefore, thefe num- 

•bers wrong; whereas, as obferved abore, a corrected 

Table would give them true. 

.5 ' The. 
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The neceflity, therefore, of that corredion is 
verified by fads ; and it appears, abundantly, 
that the Tables I hive given for North- 
ampton and Norwich may be depended 
on. ' 

But, thirdly. In comparing thefe two Ta- 
bleSrit may be obferved, that there is a dif- 
ference between them in favour of North- 
ampton, y^wr dying there in childhood, 
and more in old age. The fame would be 
found to be true, were the Northampton 
Table to be compared with a correded Bres- 
LAw Table. It appears, therefore, agree- 
ably td what might have been expedted, that 
Northampton, being a fmall town coni- 
pared with Breslaw and Norwich, is lefs 
unfavourable to health and longevity. The 
difference, however, is not confiderable. Af- 
ter the age of 20, there is a ftriking confor- 
mity between all the three Tables, which 
gives them great weight and authority. 

Further. It ought to be particularly no- 
ted, that thefe Tables prove, . the decrements 
of life in moderate towns, to be nearly equal 
thro*" moft of its ftages., At Northamp- 
ton it appears that, of a given number of 
perfons alive at 20, the fame number die 
every year 'till 78, without any interruption 
worth notice, except between the ages of 
30 and 40. — A like uniform decreafe in the 
probabilities of life appears in the Breslaw 

S3 and 
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ably. It was this cifcumftancc m the Bres- 
LAW Table, that led Mf. De Mmvre to the 
Hypothejisy defcribed in p. 2> and fo often 
mentioned in this work. — Thevalues of livcJS/ 
I have faid, deduced from this Hjfpothefis^ 
agree fo nearly with the' fame- values deduced 
immediately fronf the Tables, that it is fcarce* 
Jy worth while to diftingmfh them. But that 
every one may be able to judge of this for 
himfelf, I have calciikted (a) the followinfg 
Table. " 



Valoe of a life 
at the age 

12 

Keckon- 

. »ng in- 

tcrcft at 



tng m- '^o 



Apir 
etntt 



40 

50 
60 
70 

75 



By BreftatH 

Table. 

1/56 1 7 
16.49 

H-771 15-^5 



12.90 

10.87 

8.58 

5-59 

4*21 



By Norvnch\ By North4Hkp*\^j Mf.'Df Ifoi- 

Table. t9H Table. | vreiBypotb^fis^ 

17.48 17.20 16.69 

16.41 15.93 15.89 

14.85 14.68 

13:10 13.19 

11.25 11.34 

9.02 9.01 

6.26 6.06 

479 I 4-29* 



1113 
8.54 

5-99 
4.86 f 



It may be obfer ved in this Table, that the 
valuesy, by the Hyfotbejis^ come nearer to the 
true values by the Northampton and 
Norwich Tables, than by the Breslaw 
Table ; and alfo, th^t, before the age of 60, 
they are all much higher than the values for 

{a) Every calculation of this kind may be made with* 
out much labour, by a rule explained in note (O) Ap^ 

fendix. 

the 
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the fame ages in London by Table Xj the 
inhabitants of London, («s Mr. De Moivre ob- 
ferves) being '* for caufes {a) too well known, 
** more fliort-lived than the reft of mankind." 
—The Hypotbefist therefore, is by no means 



H^patbejis^ from 20 to 6p, gives nearly the 

medium 



I wJll add, that the probabilities of life here, appear to 
be much the fame, with the probabilities of life among 
the minifters and profeflbrs in Scotland.— This is a fadt' 
of fome confipquence ; arid, therefore, I fliall beg. leave 
to give a brief account of it, 

The mean age at which th^ minifters and profeljbra 
enter into benefices and profeflbrfcips in Scotland^ is reck- 
oned to be 27. Their number is 974. The eftabli{h«- 
ipent among them for providing for their widows, begun 
on the 25th of March 1^4-4.; from which time to Novepi^ 
her 22, 1770, 774 have died : That is, 29.07 annually 5 
or I in 33^. The expeifatimy therefore, of a life among 
them, at the age of 27, is 334 ; which is nearly the fame 
with the expe^ation, as given above, of a life of the fame 
age in the parifli of HolyCrofsy and 34: .years more, than 
the expeSfation of the fame age by Tables III, IV and V. 
—Now, the expeifatioh at a givQn age, being compofed 
of all the probabilities pf life from that age to the extre- 
mity of life ; there arifes from hence reafon for conclud- 
ing, tj)at the probabihties of life among the minifters in 
Scotland^ cannot differ much in any part of life, from 
thofe in this parifh. — But there is another fa£l that con- 
firms this obfervatiop, * • , , 

The annual average of weddings among the minifters 
and profeflbrs in ScoTt-AND, for thp laft 24 years, has 
been at moft 32. The average of married perfons among 
therp, for 17 years ending in 1767, had been 667. This 
number, divided by 32, gives 20.84, the expe^atlon of 
marriage among them j' which is 2-^ years more than the 
expeSfation of marriage would be, by Dr. Halleys Table, 
on the fuppofition, that all ift, 2d and 3d marriages may 
be juftly confidered as commencing^ one with another; 
fo early as the age of 30. — The expeSihlton of two equal 
joint lives is to the expeSiation of a Jingle life of the fame 
age, as 2 to 3, by not^ (L) Appendix, It follows, there- 
fore, that among the minifters in Scotland^ the expeSiation 

' ^: of 
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and Country lives; and for this rci 
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colafly hurtful to thefe perfons ; and, there- 
fore, ^except infants) it is in them, probably^ 
that tne pernicious influence of London on ita 
inhabitants chiefly appears. They come in 
M every age 'till near 50 ; and this is the rea- 
Ibn why the deaths * continually increafe in 
liOndon 'till that age ; but, after that age, the 
inhabitants confifting chiefly of perfons, who 
llike men tifed to drink) have been ^^«^^ to 
jLondoftf or with whom it does not happen 
particularly todifagree; the number of deaths 
becomes lefs, and the values of lives begin to 
apptodch fiearer to the common ftandard in 
orhcr towns* 

There is one more fadl which I fliall here 
take notice of; and which defervcs more at- 
tention than has been hitherto beftowed upon 
* it. I mean ; ** the difference between the 
** probabilities of life among males and fe^ 
*' males, in favour of the latter." 

From the account in p. 254, il appears, that 
at Northampton, tho' more males arc born 
than females, and nearly the fame number 
die i yet the nwmbcr of Mvingfemaks is greater 
than the number of males, in the proportiort 
of 2301 to 1770, or 39 to 30. This cannot 
be accounted for, without fuppofing, that 
^ales are more fliort- lived thzn females. '-^Onc 
obvious reafon of this fad is, that males are 
more fubjeft to untimely deaths by accidentsr 
of various kinds i and alfo, in general, more 
addided to the exceflTes and irregularities 

which 
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ii^hich {horten life. Bnt this is by nometos 
the only reafon* For it fliould be obfervcd, 
that at Northampton the number oi fi^ 
m/^ children was^ in 1746, greater than the 
nnmbdr of male children^ in the proportion of 
759 to 6^4.**-«The greater inortality of male^^ 
tfatrefcrre, takes place among cbildten*^ — But 
thisi together with the greater inortality la 
general of males at all ftges, will more parti- 
colarly appear from the following recital of 
£ft£ts* 

In the pari{h of Ibly-Crafsi Salop f the inge- 
nious Vicar, Mr. Qorfuch^ in 1 760, and agaia 
in 1770, took the number of male and fe- 
male inhabitants turned of 70. In 1760^ the 
number of females turned of this age^ was 
35 > of males^ 8. In 1770, thefe numbers 
were, females, 35 ; males, 26. And for the 
lafl; 10 ycal-s, 11 out of 365 have died be- 
tween the ages of 85 and 102 > and they 
were all femsdes. 

At Bbklin^ it appearedi from the accu«» 
rate account which was taken of the inhabit 
tanta in 17471 and which has been mentioned 
in p. 219, that the number of/f^M/<? citizens 
exceeded the number oi mak citizens^ in the 
proportion of 459 to 391 : And yet, out of 
this fmaller number of males> more had died 
for 2b years preceding 1751, in the propor- 
tion of 19 to 17 (i?). 

{a) Vid. Sufmikhy Gottliche Ordnung^ Scq. where a mi- 
liute account is given of the number of males and females 
at Berlin* in 1747 ; and alfo, of the numbers of each 
iex that bad died from 1722 to 1750. 

5 At 
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" At Edinburgh, in 1743, the number of 

females was to the number of m&ks^ as 4 to 3 ; 

(Sec Effay L p. 2 1 J ) but the females that died* 

. annually, from 1749 to 1758^, were to the 

miales, in no higher proportion than 34 to 3. 

Before 1749, the bills give the totals of bu-' 

liab, without diftinguifliing them into the^ 

^ 'totals of males and females dying every year* 

Mr. Kerfeboom^ in his Effay on the numi- 
bers of people in Holland, informs us> 
that from the Tables of affignable Annuities 
for lives in HoLLANb, which had been kept 
there for 125 years, wherein the ages of the 
perfons dying are truly entered ; it appears, 
that females have, in all accidents of age, 
lived about 3 or 4 years longer than the fame 
number of males. See Philofophical Tran^ 
fdBions abridged. Vol. IX, p. 326. 

In Volume the 7th of the Pbihftfpbical 
^ranfaSiions abridged. Part IV, p. 46, &c. 
there is an account of the numbers of mala 
ifiA female ftill'-bdrn children and chryfoms, 
.and of boys and girls under 10, of married 
men and married women, and of widows^ 
and widowers, who died for a courfe of years 
at Viennay Erejlawy Drefden^ heipfcy Rattjbon^^ 
and fome other towns in Germany. 

He that will take the pains to examine 
thefe accounts will find that, though in thefe 
towns the proportion of males and females 
born is no higher. thaA 19 to i5, yet the 

pro^ 
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proportion of boys and girls {^) that di«e i^ 
iJ to .7; and that, in particular, xht Jiill'-bor^n 
and chryfom males^ are to the ftiU-born and 
^fbryfom females^ as 3 to 2*- 

In thefe accounts it appears alfo, that of 
7270 marHeJ ptvCons who had died in thefe 
towns (^) J 4336 were marrie4 men^ and but 
2934 married women; that is, /iSr^'^ married men ' 
died to two muritd women. -^ In all Pome- 
KANiA, during 9 years, from 1748 to 1750, 
there died 13,556 married men, and 10007 
.married women ; that is, nearly' 15 to 11. 
SufmiichyGottliche Ordnungy vol, I. Tables,' p, 97* 
The fcheme for, making provifion for the 
widows and orphans of the minifters in 
Scotland^ has obliged them to keep an 
account of the number of weddings among 
Jthem^ and the number of widows left an- 
nually ; and it appears, from the reports of 
the truftees for carrying this fcheme into ejce- 
cution, that the annual medium oi weddings {c)y 

(a) In the accounts from Brejlaw it is particularly 
mentioned, that by boys and girk are meant childreh t^ 
.layears of age, of whom, for 8 years from 1717 to l^^s^ 
/even males died to ftx females, exclufively of thejlill-iprn 
and chryfoms. 

{b) In Brejlaw alone, for the eight years mentioned in 
.the laft note, 1891 married men died, to 1196 married 
women ; that is 5 to 3. , 

{c) The annual medium of weddings, among the mi- 
nifters admitted to benefices, has been, fpr 27 yeari from 
the commencement of the fcheme, 27. Beudes thefe, I 
find there have been 4 weddings annually among them, 
before adtniffion to benefices. The whole annual medium, 
therefore, is no more than 31. But I have.fuppofed it 
32, in order to go upon more fure grounds. 

is 
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is (as obfervied in the note, p. 2164) at moft 
32* And the annual medium of widows, 
whofaaue come, upon tbeicheme for 24 years, 
is 2o« Of 32 marriages then cQMrai3;ed an^ 
nually, zo become extiniSt by the deaths of 
bt^ands ; and but 1 2 by the deaths of wk)is. 
That is ; an^ng the iminifters and profefibra 
tn Scotland., zo married men die to 12 
married women ^ or 5 to 5* It appears, there^- 
fore^ that there is the chance or 3 to 2, and 
in fome circumAances ev^n a greater diance, 
that the woman fhall be the fursrivor of a 
marriage, and not tbe man. , In order to.ac-*^ 
count for this by the diifiference jof age be- 
tween : men and their wives, this difference 
ought to be at leaft 12 years {a). That is; 
fuppoiing the mean age at which women 
marry to be 23, tjae mean age at whicb men 
marry ought to be 35. $ut this feems to 
exoeed the bounds x£ cnedibolity ; and, there*- 
fore, very probably, the greater mortality of 
males nduft operate in this cafe. 

It is further obfervable in the accounts &ora 
Germany f to which I have referred^ that the 
number of widows dying annually, is four 
times the number of widowers {b) i and, as 

nmdo^i 

{a) The chance of furvivarfliip bet^vcen two perfons 
aged 2.1 and 34, is nearly 3 to 2. in favour of the foroier. 
There is the fame chance of furyivorfb^'p bet,we6|i 25 
and 37 ; and 28 and 3^. This n^ay be le^rpt from Pro- 
blem XVlj ip Mr. De J^plvr^'s Tves^tik od Life- Annni^ 
ties* 

{h) In Drejden alone, the nuinber of «;tjd^u^f who .djed, 
in four years, was 584. The number of widowtrs^ 149. 

That 
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vidows are certainly, one with another, ieve^ 
ral y^Qars younger than widowers ; it may lie 
concluded from hence, tha,t the number of 
the former in life tog^er could not be kft 
than five times the latto*.— -This fad: is like* 
1¥tie confirmqd^ by the obfervations which 
faaye been made among the minifters in Scot^ 
kmd^ In 17709 the number of widows in 
life, derived from the whole body of mini-- 
flers and profeilbrs, was 380; but the num* 
ber of widowers among them has^ one year 
with anodier, been fcarely 90 ; that is, not io 
much as a qtuarter of the mimber oi widows, -^^ 
It .may be'eafily feenj and it would not be dif* 
ficok to jdeoionflratej that neither the greater 
number of perfons left widows^ nor any pro- 
bable fbppqlition concerning the greater fre* 
quency of marriages among widowers, can 
completely account for this, without admit* 
tifig the greater mortality of males. -^This, 
therefore, appears on the whole to be a f^A 
well eflabliihed : And it follows from it, that 
in ofder to calculate the values of Life^jin^ 

That is ; 4 to i. — At Wittenbero, during 11 years, 
98 widnvers died, and 376 widows, — At Gotha, during 
20 years, 210 widowers and 760 widows. Sufmtkys Goit* 
licbe OrAwngy Vol. II. p. 273. — In the country, oh ac- 
count of a le(s diiFerence oetween the ages of hufbands 
and wives and more early marriages, the deaths of widow-- 
its and widows come nearer to one another; for in Po- 
MERANIA, during the 9 years mentioned in p. 269, the 
wdowirt that died were 4 1 1, the widows i553ior2to5. 

\ nuities 
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ntfftiis^ and Reverfians. with exa£toefsi thei^e 
S)iught,to bjc diftindi Tabks of the probarbili^ 
ties of life for males and females. All that i% 
ncceflary to obtain the proper 4^/^ for form**- 
iQg , fuch Tables, is, that the fexes as well as 
the ages .of the dead (hould be fpedfi^ in th^ 
bijl^; and this is an . improvement of ouf 
bills; (^) of mortality wtnch would givclittl* 
tr£iible, and which, .therefore, I hope, will 
be forhe time or other made. 

It has been obfervcd, that the amthor af 
nature has provided, that more ma^^ fhould 
be born than femaks on account of the par-* 
ticular wafte of maksy occafioned by war&and 
other caufes. Perhaps it might have bqert 
obferved with more reafon,. that this provi^ 
fion had in ,view> that particular weakne^ 
px ; dqlicacy in the conftitution, of malesjf 
which snakes them more fubjeft. to mortar 
Jity.j; and which, confequcntly, nenders it ncK 
ceffary, ,that more of them (hould ♦be pro-^ 
disced* in order to preferve. in the. world a 
due, proportion between t^e two fcxcs. 

Jn the courfe of this Effayj it has often 
appeared, that I have been particularly in- 

(a) This improvement would be rendered more comr 
plete, by diftinguifhing the males that die, under the de- 
nonfiinations of married men^ widowers^ and batchelors ; 
and th&femaUs^ under the denominations of married wo-^ 
men, widows, and virgins, — The ufe I have made of fome 
accounts of this ;kind u'hich have been kept in Germfxnyy 
ihews that this would be of coj;ifiderable fervice. 

debted 
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debted to an infovqdation which I have re^ 
ceived from Northamptoh.— I ftiould b« 
incKci)fable» did I not mention » that I owe 
this information to Mr* Lawtonf an ing(:ni-- 
ous gentleman in that town, who has pr6-* 
ferved the bills of mortality there with mnch 
care, and been very obliging in communiqat-? 
ing them to me.—^It ia much to be defired, 
that like accounts wer^ kept in every town 
and pariihf It would be extremely ggree-^ 
able to learn from them the different rates 
of human mortdity in different places, and 
the number of people and progrefs of popur 
lation in the kingdom. The trouble of keep* 
ing them would be trifling ; but the inftruc- 
!fei6n derivjBd from them {a)^ would be very 
important.*— I have already propofcd one im-*' 
provement of fuch accounts. I will add, that 
they would be ftill more ufeful, did they give 
the ages of the dead after i o^ within periods 
oijive^ infliead of ten years. — During every" 
period, fo (hart ^%five years, the decrements 
of life may, in ponftruding Tablfts, be fgfely 
taken to be umform. But this cannot be er 
^qually depended on, in periods fo long as tea 
years,. 

There is yet another improvement of thefc 
acc<Hints, which I will take this opportunity 
to mention. They fliould contain not only 
a lift of the diftcmpers of which all die, like 



\<^ Sec EflSiy L p.. 207, 208. 
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that in t^tLondonhi\\H\^W tHcy ftiould fpecw 
ij pafticMl«iy theni^mberi dying of thcfe difr 
fcmpers, in the fevcm) divlfiooe of life. Ac- 
curate fegifters of mortality kept in this man-* 
jier^ iij all parts of the kingdom j an^d com-? 
pared with records of the feafonSj,- anii of th^ 
weather, and witH the particular pircum-f 
ftances which difcritolnatc di^tj'enf iJtuation$i 
mjght contribute, more than can be cafily 
imagined, to the increafe of fbyJUiil fcnow-^ 
ledge.r-rBut to proceed no farther ia thefc 
Obferyations J I (hall now beg leave to (hu^t 
up this whole work with the following ge^ 

ngral reflexion, 

■ • * 

I have reprefented particularly, fhe grea$ 
fjiflfercncc tjetween ihe probabilities of human 
life in towns and in country parishes ; and 
from the fads I have recited, it appears, that 
i^p further we gd from the artificial ^nd ir* 
regular modes pf fi^ng in great towns j thfc 
fewer of mankind die in the J^ij^ images of 
life, and the more in its hfi Aages, Th^ 
lower animals (except fuch {4) ashate been 
tal^en under htima^l inanagcmfpt) fecm in 

' general 

{a\ Calye^ sre the on! j aniwaU taketi imdt^ b«r pe- 
culiar care immediately after l)irth \ and, in oonfequefiQe 
of then adminiftring to them the fame fert of phyfic that 
■is given to infants^ and treating them in othtfr i-efpefts in 

She fame mariner, it is probaUe^ that more of them die 
boh after being bom, than of all the l^erfpeciei of 
anjjfials^ ij^hich we {tt in t^j^ fame circumi^nce?. Se« 



gtfner^ to enjoy the full jpcnojl of pxiftencc 
Slotted them, and to die cKiefly *.of old age r 
And were ajiy obfervatioas to 6e made among 
Jkuagesy perhaps the f^me woyld be found to 
be true of them.— Death is an evil to which 
|be order of providence has. fqbje(5ed eycry 
iDhabuant of this earth; 6ut to man It has 
been Tendered unspeakably mor<c an evil than 
^t^was defigned to be^ The gr-cateft part of 
that black catalogue of dlfeafes which ravage 
humanlifc^ is the offrfpring^of the tender- 
Defs, the luxury, and the corruptioiis in'tro- 
duced by the vices and fatfe refinements of ; 
civil ipcictj {J>). That delicacy Which is in- 
jfircd. by eyefy .breath of air, and .that 'ro> 
(^ntjefs.qf eonftitutibn wHicB is the ^ff^Q, of 
iptemperance and debauchery, were never ihr 

tlic QompartHwi View 9/ the State and Faculties of Man ft^iti 
ibt^t $ftbe Jnimhl fVorU^ p. 23. — it is, indeed, roHwi- 
ciiijoly to tbiak «f the havocic made among the huo^aa 
ipecies by tbe,unnatpral ct(/loms as well as the vicesy Vfhkh 
prevail in poti(hed focieties. I have no doubt, but that 
thecuftom, in pHrticular, of committing in/ants, as fonn 
as born, to th^ care t>f/o/ler-mikfrs9 defti-oys more lives 
than the fword, famine and pemlence put together. 

' {b) The ingenious and excellent writer quoted in the 
laft note^ obferves, that the whole clafs of difeafes which 
arife from catching cold, are found only among the ci- 
vili^^d part of, mankind, p* 5i.*-*And) concerning that 
IpG of aJl our higher powers which often attends the de^ 
cline of life, and which is fo humiliating ^ human pride j^ 
)ie obferves, that it exhibits a fcene lingular in nature^ 
^nd that th^re is the greabft reafon to believe, that it 
proceeds from adventitious caufos, and would not take 
jpilpe^omig j(s if we led naturs^ Uves,|>. 62. 

T 3 tended 
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ifS Of the Mdhdiqfformlng fk*&*} &c. 

fended by th^ author of ^lature ; and it i« 
impoflible, that they (hould not lay the foun*? 
dation of aupberlef^ fiifFering^, and terjrni-f 
|iati|i in premature and mifei-able Jeaths^-^ 
Let us then v^^c more the fimplicity and 
innocence pf a life agreeable to nature ; and| 
leanx to confider nothipg as favagcnefs; but 
Itialevpl^nce^ * ignorance and wickedneis« 
The: order of nature is wife and kind. In 
a conformity to it coniifts health and lor^ 
life^ grace, honour, virtue and joy. But 
<pa(ure turned out of its way wi||i,always pu^ 
nifti. ihi nokked fiyaU not live otft ba^ tbefp 
^ys.\ Criminal excefles embitter '»m:«ist 
^brt pur prefent exiftence^ and lite bi|^heft 
Authority has taught us to exped, 'ihatthejf 
'will not only kill the body^ but x}^tjbiil\ and 
hm^9^^^ ?y»RJfA§TiiiG ^^Xs^JBNC^^^ 
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V JSl" ]^ be any given e<pe£btidn of life r cinci 
^^ ^^^ >^$^ will be the number of perlpdi 

Mive ^t the eiid oi^ yeafs, arifing fitom j) petfaas 
left atklKilly^aB :wid<>w$, (or «l^d annually (o lai 
lDWa^^c»r fockty) at the age whofe if$fpeffatioH is £i 

.TAej^Mij»jfi,?thci^^ 4$ alw^s /dE-r. la Mr* 

p^:^Vr^s ^fpQtbefn^ E is always 4 the cliffcrencd 
pecween ^e given age and 8 6. See the note, page 2 \ 
and the latter end of the note injbage 37. 'Stt! 
likewife the ixgmning of the Firft Efiay, and ndte 
(L) in this Appendix, ^herc the inveftigatidn of 
this rule will be given*. 

\ It will not be amifs to give the following eic- 
ample of the application of this rule. 

At the time of the commendemeht 'Of thd 
fcheme, among the minifters and profeflbrs in 
Scotland, for making provifion for their widows^ 
it was neceflary, that a calculation fliould be mad^ 
of the number of widows that would be upon thU 
fcheme at the ehd of every year, till they iame to 
t masdmumf on the fuppofition chat, (aereeably to 
what particular enquiry had (hewn to tiave hap^^ 
ptacd for many precediqg years,) 26 new widows 
would be left every yean In order to make this 
«l)ci|li|i«fif4lct 4 of the 20 wictows be fappofcd w 
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be; uodcr 32 yfeara of, age when left 5. and let a8 
be fuppofed their mom age. Let the fame rium- 
bcr be left between 32 and 39, and k{ 35 be their 
meap ^ge *»^ between 39 and 4;i&, and 4 J t£eir n^^ean 
age* betveren 47* and, 57, andL52 their hjpanl^ » 
between 57 and the extremity of life, and 63 thcir^ 
mean age. The number in life together, to which, 
in 10 years, 4 widows left annually at the age of 
28 • will grow, is, by the riakj (IS being. 49) 

?\T'^ X 40, or 36.55.— The number aliye jt 
tb^ end of 20 jrear^ will be 1 ^ x. 8b, or .619. 2; 

• 

At the end of 30 years^the number r^K^^e will b* 
89 5 of 40 years, i.04.82 : of 58 years 1 16 ■ /■ [ 
Thefe numbers, found in the fame way, for th(e 24 
cUft, (E being 25.5)9 at the end of 10, 20, 30, 40^ 
and 51 ^ears, will be 36.7—64,^1 — 84.7'^-^7.25--* 
102 — -for the 3d clafe, (E being 2 1.5) at the tod 
of JO, 20, 30, 40^ ajod 42 ycar3, 35-34^-61.4— 
78.13^ — 85.6 — 86— For the 4th clafs, (E being 
17) at the jwid of lo, 20, 3gi> and 34 years, 34.1 1 
—56.47—67 — 68— For the 5th clals^ (E being 
11.5) at the etad oS <o, 2p,.and 23 ywrs,. 31.3.-7 

45.2 — 46 The whole number, therefcr^^ con* 

filling of aU the clafles, will come to^ma^cwium 
nearly in 58 years \ and. the totals in life, at the eilcl 
of lo, 2o> JO, 40, 50, [and 58 yean, will, bs 
J73-37-^-^91-58— 364-83--4Qt.67— 4ia* 
. The(e determinations ftseppofe jfione xo \vcAtif% 
In 10 yfcars, from 1757 t^ 1767^ 1 ha\rc:bcen' in 
formed^ that but 9 widows marrkd. Let m then 
iuppofe, that one widow, of the $rft ckfs iBdidef 
f rery ^eir ; and let sU that* marry^ be iilppof^d 
f6 continue,^ on* witjb MOfihcr,:^ $ yearsiin MtiftfWr 

bMd before thejr marny^ Oii^ t^ieie^ f^p|i^ 

%■'. *.*i <. r the 



• 

the foregoing totals will^ at the tnd of the fatiid 
-periods of yearsfj be i69^?3« 281— 347.5*-^ 
380.47—394.; ' . ' 

. Tbefe calculations are mddfe frdxii Mr. JDi 
Moi^r^^ Hy5>othefiSv Had they been made c*.- 
jaclly from Dr.' Halley^^ tabic, or any dthcr of the ^ 
Tables I hav€ given at the chdof this wofkj ejc^ 
cept the London onc^ the refults would have bceA 
veny hear] y the fame. 

./,Tii?enty?fiv:t. yMts.havi paw dapled firice th# 
cpmrnencement of this fcheme ; and the number 
of widows living every year have, in fa6t, correfe 
ponded to the laft nyoAers I have given, as nearly 
a^ could pc^ibly be expected in art aSair df cTii) 
natures ^ 
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Note (B). Queftion VI. Page 2i« . 

LET r fignify the fum of i/. and its intcrcft, 
for one year. The value of a I'^e, whoft 
complement is n^ being (by Mr. De Mrivre on 
AnnmtUsj 4th edition, p^^ 14. wd p. xoo.) 

}uc of the remainder of it after two years muft be 
2;zl 4- SZZi &c. which is equal to i X *^ X 

■ I mhw mmmmmmmm ■ i ■ n i 



-^^^ + ==^ + =^, &C. 



Now -7 i& the prefent value of iL due at the 



end of two years. — is the probability that a 
life, whofe complement is n^ (hall continue two 

years, and ==- + ==-: + ==i» ^- ^.*c va- 

lue of a life two years older than the life whoie 
complement is »« Aiid, therefore, (Once any num- 
h^ qi years lefs than u. may be fubftituted for two 
years) the firft rule given in this queftion is r^ht. 

the fam<j proceft, applied to joint lives, wiH 
demonftrate what is faid in the Scboliumh 
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' .Note.'(C). See Qucftion VII. Page 2i\ '' 

.... . • t t ^ 

LET the complements of any two afligaccl 
' lives ^be II and tf^ The prefent value of the 
firft poiTible payment of an annuity to be enjoyed 
by the life whofe complement is n^ provided if^th 
lives contimie 7 years, and the fife, whole complo.-^ 
ment is »» furvives the other after that term, is the 
fprobability, that the life of the expedbnt fhall 
continue 8 years, and the other life 7 years an^ 

then fail in the 8 th year, multiplied by -? » or by 

i/. difcounted for 8 years.-^The probability that 
the life of the €xpe&ant (haU continue & ye«fi^ is 

• The probability that the other life (hall con* 



». ...►».,.., 



tinue 7 years is 2ll7, The probability that it lha|l 
continue 7 years, and fail in the 8th year, is 

2Z2 X 1 — — — = \ . The probability, therefore, 
. :M ' . JW-^7' JW- - • * • . V' 

that the life of the expeSana (hall contin^ue < yeanr, 
m4 tilt other life continue 7 years and fail ir\ the if^^ 

' n^*Ji>' ' t ■ ' - '^'' 

is -<— - X - 1 and the prefent value of the firfl pofll- 

ble payment of the annuity fuppofed, is — 5- x -• 

See Tbi DoSrim' of Annuities ' by Mr. Siwpfin^ 

p. 6-^15, or his SeUo ExtrcifeSj p. 315, &c,— — 

tift fike manner, the prefent value of the ad pay* 

mentt at the end of the 9th year, may be found 

t to 
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to be — ^ X ^ XI ~i or —2 X -; 

and the prefent value of all the poffible payments^ 
I «— ^8 I «— '9 2 j^ «— lo 3 ^ 

But this feries is equal to -^ X 2ldl ^ 2ZI? ^ 



8— '■ ■■■— — ^^*— ■^'— I I ■ ■ II 

. f »— 9 2 



»— lO 



J*— 8 r »— 9 •« 

&c. is the value of an annuity for a life feven 
jtsM older tlian the expcdant^ afiter aii<kiiervlife 
feven years older than the life whofe complement 

n — 7 iw~^ 



Is u^ ! — ^ X •— * w the prdMibilily that both 

the afiigned Uves ihaU continue 7 y^srSi And -^ 

is the valu^of i/« du<: at the<enc} of 7 ye^Si« little 

rule, therefore^ given for folving this queftion, is 
ti^t, __ - ^^ 

This demonftration, as ^ell as that in.ttf^l^ 
note, is, for the fake of niore eafe>«n^ clearncis^ 
.applied to the hypotheQs of an equal dfidt?«eliit 
itf lifQ., 'It docs not, however^ d^iifijV|^ip4Jtf 
but may be applied to iany table pf^obiervacioiis. 
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Note (P),; Qoeiilon IX. Page istp. 

IET the djitnplemc»t of any two'affigned Urcs 
i^.^bc^ n -Ana », and the given terra, hcfiven 
ycars^ as iij hpw (G).' *rhe probability rikt the 
former life (ftrppofed to be the life in expeftation) 
Ihall laft.8 years,. is» by Mr. !)« ik&Zw f 's, |jypa- 

thcfis^ -t — ; and the probability that the lat^ter 

life fhall fail in 8 years, is - j and tile firtt pay- 

ment of the annuity mentioned in this qfieftion, 
.depends on the happening of both thefe events, 

. . n 8 8 
the probability of which is X -. 

The prefcnt value, therefore, of the firft poffiblc 

payment <^ the annuity is — t-,X - .*—— In l&e 

ihannef ; the prefent value of the feconi p6iHble 

payment is -^ x ^ \ and of all the paynfaents, 

«-— 8 , 8 . n — 9 Q . n — 10 ^ 10 e « 

l?r X - = -;^ X - +-^X 2; and ^x 
i = !:i2x 2 + 1=2 X 2.. The foregoing fe- 

ries, therefore, is equal to the two fcries's - x 
• » • • 



«r j» " w* J« nrJ »» 
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2? X ^^TTT^TTh^J^xT. &c. Of 



'"*'7^»^ ^""^^ L. -4 * — 9. 






.sBc:^ + «Bs=^ + =sr-> &c which IS the v^ry 

n^jr n—jr* n--jr* 

jrul^ given for folving this quefl:iQn» as wilf ajppeat 
frpm notes (B) and (C). 
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Note (£)- See the Scholtum to Queft^X^: 

• - .^ ■ •• ~ •'"""» 

A CCOjR.DrNG to the calculations, t3fc thnt 

Jf\ in which the firft yearly payment of a rcver^ 
ubnary annuity becooies due, is the end of the year 
in which the event happens that entitled to it, hoiirr 
ever little or much or the year may then happen to 
be unelapfed. And this, likewile, is ^he ttmi^ 
'when a re verfionary yirm becomes due. Thoie^hd 
)(now how the calculations of the values of reyer«s 
lions are inftituted, muft know this. But an an- 
nuity, the firft payment of which is to be made at 
the ffime timg with another payment of a fum in 
hand, fulEcient to buy ah equd annuity, is wortlii 
0ne yej^r's purchafe more than the funl. For 
inftjince. Reckoning intereft at 4 per cent, and r 
bein^ i/. jncre^fed by its intereft for a year, or 1.04^ 

III 

- + ^ + -3, &c. = 25/. is the prefent value of 

an eftate of i/. per annum for ever: That is, it U 
the value of it, fuppofing the firft rent of it is to 
be paid a year hence.— —If the firft rent is to be 
received immediately, or at the fame time with 
another payment of 25/. it is worth one year's 
purchafe more, or eauivalent to 26/. ■ I have 
not found, that any ot the writers on annuities and 
reverfions, have attended to this oblervation. It 
fu^cfts a corredion neceflary to be applied to the 
common folutions of feveral important problems : 
partJcuUrly tp the a ift and 22 din Mr. Simp/on* s iria- 
tife m Anmiitiis^ and the 26th, 27th, 320, 33d, and 
40th problems in his SeU8 Exerctfes\ and to all other 
problem^ of the iame kind |n other writen. There 

can 
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can be fto great occr.Qoii for being marc explicit. 
It will not, however, be atnifs to add the following 

that a life whofe complement is n^ will 1^1 in any 

^c «lfiffljab1c year of its duration. Sx'^ -iii'-rz 

': .__ ■ ■ ■>■ ■ '^.u.J!^. 

^ — J, &Q, («)i or the prefcnt value of i/, per an'- 

(nam for n yearns multiplied by •- , is the prefi;tit 

value of the fum or legacy denoted by S, payable 
fX the failure . of the given life. Therefore, (« be- 
ing ^6 ; the life 30 i intereft 4 per cent, rzzi.o^i 
ihe funi i^L) "the value of the expc<3;ati6n, by 
Mr. T)e Moivrc\ hypothefis, Is 9,9 19. 
, t^ufther. The value of i /• to be received at the 
end of a year, provided the life whofe coniplemeni; 
^B » fails, is the jprobability of the failure of thfe 
life multi{^iied by iL difcouhted for a year^ cfr 

J •;-. JZ-. ^ -.; In like maAoor ^ the vaki^ of i4 
« . r . 

to be received at jthc end of 2 yeirs, if the Tamp 

life foils in z years, is i — ^^^>{ ^. And, there- 

Tore, the value t)f all the p^tik payments of an 
tftatc or annuity of iL for>ev^, to b^e entered 
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4Jpon after tjie given life, is i -r- ~- x -^ + i -<» 
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r~,&c.or4 + i +rj,&t:, 
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'ff &c* that »5- the valpe of thrlifr fubtindei^ 

from the p^rpetyity ^ or, in this exaoiplc, /^ 14.6849 
(the value or a life at 30) fubtraftcd from 25 ; thap 
is, /. 10.3 1 6^ But 10.3 1 6 is to 9.9 19, in the f4m&- 
ratio with 104 to 100, or 26 to 25, agreeably tg 
jbgrqlf ill the ScboUum. 
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Note (F). Qucftion XIII. P»ge ^\ • 

WHEN I here call 48 the mean age of all mar- 
ried men, ai^d 40 the mean agp of marrieii 
^ women, I do not intend to fuppofe, that there are 4s 
many married perfbns who exceed thefe ages, as 
there are who fall (hort of tHem. It is likely that the 
latter are mod numerous ; and it is neceflary that 
this fiiould be the cafe, to render the fupppfition I 
make juft— ' — If all marriages commenced at 33 for 
the man, and 25 for the woman, one half of them 
would be diffolved by the time the men were 56, 
^nd the women 42 5 for (by the Hypothejis^ and 
alfo nearly by i\\tBreflaWyNoru)icby zndNortham^ 
tpn tables) there is an equal chance for jthe joint 
continuance of two lives, whofe ages are 25 a^d 
33, favenicen years. Forty-two and /ifty then/ 
would be properly the mean ages at w.l\ich widow- 
hood would commence; meaning by t;hcfe, "the 
** agc^ on each fide of which equil numbers arc 
" l^ft widows and widowers."— But, thb* in thit 
c^fc half the marriages of every year would be dif- 
folved in 17 years, they would not be ^// diflblved 
in twice that time. Sq far would this be from 
ixappening, that about a 7th part would continue 
beyoijd twice. 1.7 year?; nor would i? be c^tain^ 
that they would be all dtlTolved till near the ex- 
tremity of the poflible ci:tent of life. Tho% there- 
fore, an equal number of marriages would be dif- 
iolvedi or an equal number of widows and wi- 

'^de^ers left before 50 and 42, and ^fitrmmrJs^ yet 
the ages of the latter w*buld, one with another, 

'/much more exceed, jQ and 49 ^ (hj^n^iihe^ages of 






At fbttoet (that is, of tht widows and widowers left 
brfffte so and 42) would fall ihort of then)^ And thtf 
number of marriages alio in the world, among per- 
fons of sweatee ages than theft, would bcf tnuch, 

fewer than among perfons of lefier ages In othei* 

Words : the period, at which the marriages that 
have been contracted afe half difiblved, is liof ^e 
period at which the number of hiarriagcs conftaritly 
exifting i$ ^ually divided, but this period falls 
Ibmc years fooner ; and the period I have in view^ 
falls in that part of the interval between theft tWo 
periods, where the greater ages of the marriages 
vn one fide^ are juft enough to compenfate (in fuch 
a calculation as that I have given) their deficien- 
cies in number, compared with the number p£ 

^ marriages on the other fide, 

la morr. Suppofe 35 mafriagcs every jrear^ 
between perfons 33 and 25 (a). In 12 y^rs ther* 

.Would be half as many in the worlds as coUld 
poflibly ar^ft from fueh a number of ycAt]f we^^ 
^>ngS|» la i^ yeirs^ half every fet would be ek- 
tinft* The ixpeQatkn of every marriage w6uld be 

^ 19 years, by prob. 2 1 of Mr. De Moivre^s Treatifi 
w Amuisies^ Of by the note p. 299: That is^ 

eking them all together^ they would eiift juft as 
ng a^ an equal number oijfngk perfons, fuppofed 
to be fure of living juft 19 years, and no more 1 
or, as long as an equal number of fingle perfons^ 
all 48 years of age, fuppofed to be fobjeft to the 
common laws o? mortality 4 One with another^ 
then, they will be all extin£l in 19 yeafs : eh^ 
marriages which continue beyond this term^ tho^ 

(4) In tb^ Pm$ Jt Vaudi Stu^irU^d^ the mean age at wlkkh 
' #oineQ tamrfi is aoariy th^ tei^ ^e here meBliqtfQd : ^t it 
will be fhennpi in tlie StffUmetttf.^thit the expe^ation of mar- 
tiage there, is 98 }efs than aj years and | ; to much higher am 
the Mobabdities ^f Kfein theco^^ than in trwMs, or thiin tkef 
^iiighttobcacc9rdingtoMr.i>^M#i'vr//^/«//^^/. Sec p. 263. 

l) tewir 
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fcvfQr in ^number,, ^njpying ampn^ them jufi: as.. 
mucb >i<?rf. duration, as. thofc that f^M ihpn of k . 
cnjpy A/j. . fFidomSy then, at a mediant, will com- 
mence widowhood at 44 (that is, 25 increafcd by 19)' 
years of age, and widowers at 52. The value?, there-^ 
foretof the lives of lhc/(?rwfr,when they commence 
widowhood, will, one with another, be the fame with 
the value of a life. at 44; or, (reckoning intereft at. v 
4 per cent.) 12.5 years purcbafe, in jprefent pay- . 
mcnt, (the annuity to begin at the cnp of a year) ; . 
and their eicpeSlaiions pf lire will be 2 \ Y^^if ^> or half , 
die difference between 44 and 86. The value of 
the lives of theX>^ will be 10.92, and their ex* 
ptiation 17 years~The whplc number of marriages / 
conftantly cxifliog, which would rcfult Jcorii '^ 
35 fuppofed to commence annually, would b^ . 
19X35, or 665; and 53 years (the diSerjcnce be- /. 
tw/ee;n g3 and 86j would be the time ia ^yHich they J 
woujd increafe to this number— —The chance of. 
furyivorttiip would be 69 to 53, by prpb*; i8th|^ ., 
Mr,, DeMoivre en 4^nmtus% that is, 5h .53 yjeirs; . 
35 rclicl$ of theic marriages woiild be 'feft every V 
year, arid ^h^ number of widows ^^duld "tie to tha,.^ 
n\J^vc\heiT oi widowers y as 69 to ^^ j or 49.8 widows ' .^ 
would be left annudly^, and 15,2 widowers. Tho 
fnaxtt/^um of, widows in life together, ;f none mar- , 
ri^4»?WPuW be 21x19.8^ or 416.; and /they , 
w6^)d. incrcafe to this^ number in 1 14 years (or 6v, \ 
yqafis; after the number of . marriages had attained . 
XQi'maifimum)—-'^T^ oi widowers wq\j\A ' . 

' be/j"5.2'X.i7, or .258; and they would increafii . 
to/!thi$ nuinber in 10^ years. 

jAnVafy method may be hence deduced of folv- 
ing'tHe queftion w^hiqh occafions this npte— ^-If 
the, hunpber of the'^ members of the eftab^ilhinent 
I *-h?yf fgpp^^^ Is '6^$^ ,and the.mean ages at 
Vhich' marriage may \^ deemed to commence are 

■■ Hi 
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2^^4nd 33, 19.8 widows will' (it ^as juft appeared) 
be left every year ; and the values of their iivcs^ 
when they commence widowhood, will be, one 
with aiiocher!, 124 years purchafe. An annuity of 
2b/. will, therefore, be worth, to each widow,' 250 /j 
and 19.8 fuch annuities muft be Worth 495a/- 
which, confequently, is the annual incomenecef* 
fary for the fupport of the cftabliOiment, the firft 
payment to bt received immediately : 6r /.7.441 ' 
trotii .each of the 66g menfbers j which aniwers 
nearly to :the.deteraunation in page 44^ 

In the Xiaft Eflfay, p. 296, it ha*: been fhfewn, that 
obfervations determine tne chance 6f furvivorlhip 
in faiK)U r of the wife in marriage, to be/eally fo great 
as^ to 2 •, and in fonic circumftances greater. I have 
alio there obfervedj that iff order to account for thisy 
from'the difference of age between men and their 
wives, diis, difference muft be at leaft 12 year^, arid 
the mean ages of all who marry annually, muft be 
fuppofed to be about 23 and 35; In this cafe, 19^ 
asbefore- will nearly be xht exbeSatioti 6f all mar- 
riages. The niean age at which widows and wi- 
dowers will commence fucli, will be 42 and 54. The - 
number of annual marriages neceflary to keep up 
€65 marriages conftantly cxifting^ will be 35. 
The number of widows le^t annually, by fuch a 
riufnbcr of marriages^ will be 21 5 and the values 
of their Uvcs, at tlic time they commeitce widow- 
hood, will be 12:85 years purchaie byTablc VI : and ; 
therefore^ the whole annual income neceffary for thd 
fupport of the fuppofed eftabliftimcnt, will be 5397/^ 
or an annual payment, beginning immediately, 0( 
/. 8L I i from each member— The number of widows . 
on fuch an cftablUhment will, in 63 y ears j grow, if 
iione marry^ to 462 ;..and the number of widowers . 
to 224.— —It may be d^nded on, that all. tKI^ ' 
would haj)ptn*is far as Dr." Halley^s "table, or tW^ 
-..-*» tJ a tables 
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tables £br Norwich and Nartkamptdn^ exhibit dUt 
true ftate of bumcm. niprtaKty^ ^ ,.^ ^ 

Among the ihinifters and profefTors in Scor-^ 
LAnVf the number of nnarried men b^ing ,667, ^ir 
nearly that here mentioned, thtt number of annipl 
weddings has, for many years, been at an aVentge^^ 
and the ntimfaer of widows fefc an nuaUy not quite 2<iy 
and, therefore, thechancc of furvivbr (hip In fevbur 
of thp wife, as 20 to 12, or 5 to 3. See Eflky IV. 
p. !r6$. This is »ot more different from the refults 
I have given, than might have . been expeSed; ^ 
and the chief reaion ctf* the difference is, that the 
€xp€llaticns of Jlnigli and joint lives among the tm«* 
nifters and their wives in Scotlai^o, are greater 
than thofe given by Dr. Halky\ and the other ta- 
bles t)f olmrvation.-«*^Thefe tables glVe tt^ €31* 
pedations of lives as they are- a mcwig thc'- by j ik of^ 
inaokmd in moderate towns. The i-cip^i^tiikxM 
of lives among the better fort of mtn^ Hvln^ 
moitly in country villages and pariflie^^ a^e tnueh 
|r$eater. The h& is, that among the ftfiiiifiera m 
S^iand^iht expe^tat^ of a Jfngl^Ufc it the a%Q 
of 27, H at leaft three years and M hal^ greater » 
ami, confequcntly, (^ joint hVes, above *wo 'years 
greace^tham the fame expeftatioDS by Dti^ Hm^^ 
'i able, ibid, pa^ 264. 

1 cannot ^help juft mentioning another remark 
here;— —It may be obferved^ that fuppofing no 
fccond marriages, and, at the ianie time, that the 
odds for the woman's iurviving in marriage is 3 tt> 
2, the number of widows in the world would be 
double the number of widowers. But it has bteo 
found, in fad, that the number of widows is five 
times the number of widowers. How this is to be 
accounted for, I have fhewn in the USby juft re- 
ferred to, page 2170, 2^7 1 r 

q Note 
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_ Note (C). QuBfti6n:Xiy. Page'A^" ■ 

It ET^CPC.i/. increafcd by its.interejt for oi^ 
Jm y^ft^i ^^^ given time or numjber pf/jrcalss 
for whiclj(^tne aflurancc is to be made 4 41, i^ c^Sic. 
chc?^ frohifiiliiies taken but of a tabic of oblorva- 
tiens^ tkat tjic pcrfon whole age is givea (Ibailt live 
frZ9 3> &c, yc&rsj and P the probability that he 

im live r years. Then iH^ 4. izi ^. iT?, &c. 

*. i • If^P • t— P '1— P a' I »« ^ 



^ K'i^H- ^'-h ^, &c. *itt be tht eiaS^vaue 

lO^.^iHHsi^WHf'^c^^c^ntered upon at the failure ;cf 
;!lhP:j^fiifW Vrff* ^ F^^idcd it hftppeos jci i rfism, 
^^^.:^ ]^^ is notfeif^ -but.this value «preflfc4 

J9]i.yc»*(|At ,1 lo a Rmil^r .manner, niay -be ,4<fniOB- 
: ftcrtcd. ihe other rule for finding the valud* of 
^^ffitranc^ fpr agivefi tim^^^ on tsro j^int Ihres^f or 

the loqgefl: of two livc^t _. i , 
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Note (H). Qocftion XV. Page 56. 

LET r fignify as before •, S tbp .gjyen fym tp 
. be allured $ / the givpn time ; N aoii « the 
number of the living in the table of obfervdtions, 
-at. the ^ge pf A and R re^f lively i. A,;P, A.ife«, 
'^fld dfi ^, ^i &c. the number of . t^ l^vjpg in thf 
table, »t the end of t, 2,3, &c. years from the agqs 
p£ A and B-, D, D. D, Dj&c, and i/, '^,\iiy ^f.&a. 

1 II IW I II III 

the dttrcments of life in the t^ble; at^the end of 
i» Z9 3i &c. years from the fame age$. ' Then; tiy 
reafoning in the fame manner with Mr. Simp/on^ in 
p. 316, Sec. SeleS, E^cmifes^ it will appear that S x 

Axd Bxl Cx7 Dd 

KV + yj;j^ + i5^,&c. (o + sx g?;;:-t 

Dd '. dT S ^ B3 

^7 S Dd Dd 

is the cxadt anfwer to Queftion XV. and the rule 
is as near an approximation to it ^s there is reafen 
t6 defire. 

In the fame manner^ retaining gll the lame fym- 
bols, it may be found, that thp anfwer to Queftion 
XVI. is 
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hmc With the exce& d the vs4ue> of as antvui^ 
€ertam for a number of years lefs by one year tfaaa 
4fae given term, above theyaluie ol: an anniuty on 
tht life bf A, for the fame itumt>er of years^ § fr6qx 
whenpe; the reafoa of the rv^le for iQlving th^ 
j^ieftipn may be eafily difcoyci;c<l , 



*• ( 



X ' 



.J. 



<■-■■• ^i 



T 



7. i 



• 1 



i < 



I ■ < »■ I 



' ' .-. 



t •• ■• : 



» t ' . ' 



U4 



, "1 , 



Note 



w • ^ 






»t( i^HitimNgmr^m 



Nate (1)4 * Pa^ II 9, 56c» 

f.ET/f T?(5 any giwii ftrm of feftwTsV^lli? v|^ 
^ lue of i/. dw «$ the 0(i4 c^ tiie ffli<!fe»'|cir|n| 
the v^lue of an annqity t/vt^fk w^ fh^ fm6 
ter^i H the fomj^m of a given life j (^.the m^ 
lue f6r ihe givpft ^erm, of two joint livigsi boith 
*qual to the given Jife ; (to be found fcy Queft.VI.) 
P thb t«rt)etuity 5 r, t/.intf^fed by iti in«er6ft ft* 
one year. 

Then 5>^x»+V5C/>«P*^A5cT!kr *rftttefc 
the prefent value tof |/. 2/. 3/. &c. (/) ,p3iyftble a^ 
the end of i, 2, 3, &c. (/) years 5 but^fubjcft'to 
failure when the given life falls, . : > ' ?. 

If fuch a courfe of payment is to begin im- 
mediately, and to be made at Utit beginning of 
every year, till /4-1 payments ^arcmaile'gi^yfe^sj , 
add to the preceding value, the yaU>e- i|i^r e afe d by 
vnity of an annpity'oh the given li^ Tort* Jte«r$, 
found by (^ieftion*VI, and the^«i wiiri>c the va- 
lue fought. And this value, divided \q the pre? 
fent value of what may happen to remain of the 
given life after / years,- found by Queftion VI. will 
jgive xhtfiai$dijtg anmUy to which, fuch. a /eries of 
increafing -annual payments, beginning immedi- 
ately, wUl entitle, for ttie remainder of the given 
life affer / years. - ^ > 

With the affiftancc of this theorem, all that is 
faid'in page ng^ &c; 'iiriay he invcftigatcd. It 

^pft^. k^ tpq.te^ipMs, fa. enter jrito a. mow minute 
ftccQmit. ' 

^'l ^ lit '•'■'' ^ '' ''■''I'''/' • ■■ • ; "'-i' '''•£» 
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^^NoftB (K); l*agd 14^. ■ 

fylmms dr the 7ouhgeft and' ^Me^ IiAlJi 

t t>bd^ X]if Ahmjitaiits* here deferibed, attU^ 

time th^ enterj let S figafify the fum of^ffiefe 

impmmii if agf given numix^ 'cf feafii mi 
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jfx!^ >'.i!^,V^^^ number th^t will die the ift;yjj^f j, ' 
X X ^ + T> the number that will die the ad year 5^ 

- : 1 i ...... .V '. . . . ' . , ■ -. ' . ► 

*ex<?+'#^-^§l+T-,, 4th.ye*ri ■ - -• • 

ATxi + ^ + -^ + -;t7 + -TIT 5 5* jearj 
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+ » — 3!* X J, +» — 4 + »--4l*x r;, 8ic. :^) 

m\\ be thc^hofe number dyiag in n yev^- .Wl?pn 

if is^grc^ than -. ^— -^, this fcries is greatef' tihah 

the whole number dying in n years ; but lA all 
other cafes it gives this number exa£liy, fuppofing 

the probabilities of life to decreaic uniformly* 

In 
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In the prefent inftance, the youngeft life being jo, 
and the oldeft 60, the two complements are 56 and 

26. S = 82. '/= 30. -- = 1239. And therefore xzz 

12:223= 27.1, TsJte nzz 30 years, and. the far»- 

goir tg fcries will be 2 7. 1 X 900 + 3 1 8 ,2 -J- 7.24I + 

.164=33.214, whic^ is a little greater than the 
whole number dying in 30 years, bgr at the fame 
j^XM lefs th^n the wbple QUQiber of AoouUiiats^ > 
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"Note (L). Sec Effay I. Page 169, 170, 

■• - f . - 

THE fm Tof the probabilities that any glvcii 
livc$ -will atf^in to thp end of the ift^ ad, 
3d, &c. years from the prefent time to the ut0K>ft 
^extremity ofiifc (for inftahce, ^4 + 4i + ^i ^c; 
to Vt^^^t f<>r lives of 40, by the hypothefis) ttiay 
be calk^l tl^ir ^^peffaH^ff^ qr the number of pay^ 
ments due to them, z,% yearly annuitants. The fum 
of the probabilities that they will attain te th^ end 
of the I ft, 2d, 3d, &c. baJfyearSy (or, in thepartir 
cular cafe fpccificd, fj. + fj + 44 + tJ» &c. =3 
V half years^ or ii^ years) is their expectation as 
half yearly annuitants. And the fums juft men- 
tioned of the probabilities of their attaining to the 
«nd of the ift, 2d, 3d, ixci moments {tc^xmin the 
fame particular cafe to 23 years) \% properly their. 
expeHation of. life^ or their expeltatiori as annuitants 
fecurcd Ijy land. 

Mr. Be Moivre has omitted the demonftrations 
of the rules he has given for finding the expeSa^ 
tions of lives, and only intioiated in general, that 
he difcovered them by a calculation deduced from 
the method of f}uxions. See his Treatife on ^nnuir 
iiesy page 66. It will, perhaps, be agreeable to 
j(pme to fee how eafily they are deduced in this 
method, upon the hypothefis of an e<jual decree- 
men t of life. ' • 

L^t X ftand for a momen( of time, and n the 

complement of any afligned life. Then -r — , -r— r t 
7-~ J &c, yi\\\ hfi fhc fre/enf probahiliiics of its 
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continuing to the end of the ill, 2d, sd, &c mo« 
iq^t&^ .and ..T^che pfftbabiHtjf of kS)€qinttnmog 

la the end c/fx tinnk «-— «- x ^ vrlU therefore be 

i^Jhittcn of the fcm of the ptobabaSticsv w tif ah 
#n» repfefeoting thb fiuti» . wbc^. f^d^^ are 

^F-— , and as;is fc-^Thc Jbimt of this expreflion, or 

If ^1^ — , is the fum itfelf for the time x ; and this, 

ivhen 4rzz;ii, becomes 4^, and gives the expeSaiidna^ 
ijie affign^ life, or the futn ^all the prob^bi^ti^s 
juu mentioned, for its wMe |K)fllble duration.~-]b 

uke manner: finqe •«-;^ is the px)ba|^|lity that 
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1lt0:4N}tiftl jottit liTtt will O^n^noe 5r 4n^ -^-^ X^^ 
jwill V t^ /f^» of .^ <fuin of the probabiUtifs, 

• • i ■ ' ■ ' • JC^ ■ M^ * ' * ^» * ill 

Tntjlueht \%x — - + ri» which, when n=:x^\i -, 

or the expedaiioti oftwn eqtial joint Bves.*p-^ 

"»..'» ^ « . , , • ' • • «• . ^ • . « 

J^ain : fi^ce ''^Hrr\j^ t|ic probafciiity that there 



* 'If 
iR^fft te a fufvivor pf two eqiial joint lives at 

the. e«d of x time, '^'<— - X — X j^ will bo 

the .jlwciw of the. lum of . the prol^bihties 5, 

and Ae^;flf, or -^'-^-^^ is (when ^:i:*> >,' or 

^ — - '- ^*f 
the ixpOfaiibn 6f ^urvivorihip between twa equal 

lives I which, therefore, appears to be equal to ttio 









t^iHatUin of their joint continuance. The expeftn^ 
rkxi of two^ii^«4k^ j<}tii« liV^V in the -feme 
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^^ J» being tl^c cmpffi/mfnt ^f . ^ 
pldefl li£:^ and « the comfkmeiH of the ypungeft^^ 

Thdwhdie expeftatiofti of furVivorfhip is 5 -«.€:^ 

^ • .- - . . , . I . -' 

«^« The expefkation of furvivorfhip» on the part 

. . . ^ ' • ■ ' . ., , , ,r^ . 

oftheoldeftJ$ •«• ; and the expedationt on the 

part of the y ounfecft, is 2 — - 4. ^. It is eafjr to 

:^ply this inve(tigation to jany number of Joiot 
lives, and^ ^ cafes of furriyoribip. ' j 

It: men be ohfervedf coaoeratng the firft of the 
(Hieots nem; givei^ thai it cxprd&t not (»i}jr>tlM 
expectation of a given life for the time 9C^ ^nd 
therefore its whole fe)rt)e6lttjbtt when #^==>r, bat 
hkewife, the number of peripns^aliv?, tp wh^^hjpftft 
perfon added annually to a focietyt at a givet) agey 
4(uU inicreaie-in 1^ iima^^-^-TMus : Su^c^^jom^ 
annuitant, whofe age is 28^. (and whofe complmenh 
'of life, therefore, is 5«, iyttxp»atku of Hft^i^> 
to come upqn a fociety evenr year; the nurQberi^i 
annuitants alive, deduced from hence> will^ in Ji 

years, be AT -.^^, or^2^^;^ X x i a^^^^ 

fore, the number of annuitants alive, deduced 1^ 
;he fame time from f annuitants left annqa)% at 

the fanie age, will be ^ u^ ' X /AP.-^*-r|n like 

manner, the ad fluent, or ~ — — + x, gives the 

number 
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number of marriages in being tc^thcr, th« wiH,* 
in Af years, grow out of one yearly marriage^ be- . 
tween perfons of equal agcs^ wKofe complement of 
life is n. If they arc of tlne^ual ages,* and the com- 
pleq[^eni: of the pldcft life is iw, ancj qt the y ouqgeft^ 

», . this number will be -^ — ^' ^^ ■■» + at. Aik| 



1 -J 



if the ffomber of years is required, in which any. 
given number of yearly marrtftgcS, b^tw^n mcrt' 
and women at given ages, will increafe fo far a^ 
to be in any given ^proportion, to tJie greatcft axinu 
her that can poffibly grow out of fuch marriages, 
this expreflSpn muft bk made equal to the expeSa^ 
Sion of the joint Hves, or of each marriige, ifiulti-' 
]^lied by the fraction expreQing the' given propor- 
tion y and the- root of the equation -wilPbe the ^atii 
IWer. Thus : it may be found, that one tparriage 
tvery year, between perfons 33 and 2^5 years of 
age^ Would in 10 ytars inereafe i6'S.f5ytti 15 
yearsr, to 1 1.38 ; and in 53 years^ to tp, X)t their 
gretfeApoffiblo number ^ and, confeqoently, that 
35 fuch yearly marriages would, in 10 years, in- 
creafe 1to 292 i in 15 years, to 398 j and in 53"years,' 

fo 665. ^And if it is enquired in what number 

of years 35 fuch yfearly marriages would increafe 
to hinlf the number in being together, pofTible tch 
be^eiiived from them, the value of ^, in the cubic 

equation ----—-_- + x = ^^ - g-^ >? ,, muft 

be found ; which, in the prefcnt inftance, is nearly 

12- 

, I have, ^n fome parts of this woiic, had occafion 
to make fuch deduftions as thefe. See note (A]f, 
p. 277 ; and note (F), p. 288 -, and Queftions 111; 
andiXdt ^ 

a . Note 



y 
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1.;ET rfignify 1/. increafcd by its intertft for '!■ 
J gncycy. ... - .„., . 

V the PERPETUITY. . , . 

» the diJFcr^cc between the age of the youfigett 
lifej ^nd 86 ^ cur its cmplemeni, 

m the complement of th^ oldeft life. 

P the value (in Table 11.) of an annuity C€lft«ii 
for /» years, ^ ; 

Ana the exaft value of any two given joint lives, 
according tp the hypothefis oC an equal decrement 

of life, will be V — —^ x n — 1».— 2V— * X JJ . 

H- s^/y. Exapple: ,j r 

. Let the ages be 27 and 38 j and the rate of^in- '. 

tereft 4 /r^r cent. Then ;i^ =r 59. » = 48. V = 25/ .- 

P 3 21.195. »«^iw«f-:*2t;--^i.= -*^.40^ »— i»r«-> ,;? 

21; — 1 X - + 2^.= 5o-^i7-66o =; J2;349^ An^- .^ 



X 3? 340=: 10.7485 the value, of two joint fiwfa. • 

whofc ages affe 27 and 38. 



4 



' ■.:f^ ;5 • . • •; • •-■ .:, • . ■' \. ■■ \ 
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Note (N)4 Ei&y IIL Page i%t* 

IT IS plain that the* purchiiler oC A"^^ t)^ti «9 
(Utea 10 the firft oi^.the qucftions^ to which tbU 
note refers, cannot nt- inta {loifeSiopy tjU the yeai' 
when' A and B (halibe both dead i nor then» un** 
lei$ A happens t;o die kft. Now» T ppofing the 
common complement or life n\ the probability 
that A vA 9 {hall be ^^/^ dead at the end of the 

J&;/1 year» and A die laft, is i — -— — X i *-*- 



X *- = - — -— — ~— + — *^._-*-In like 

2 2 2« 2» 7^ 

sniffiner^ the piobability that they fhall be hth 
dead at the end of the ad, 3d, &C4 yeai'S, and A 



^ . .1 ff— 2 »— 2 t n— 2^* I 

/2 2« 2«2ll*^2 2« 

i!:? 4. 2z:|l, &c. The ^^/i*^ value, thereforei 
qf the ift» ad^ 3d, &c. r^nts <^ the reverlionary 

2r ^far 2nr 2»r ' 2r* 2«r* 



, « — 2 r I «— 3 «--3 , »— 3' «. 

2«r* 2»*r* 2r* 2«r* 2«r* 2ii*r^ 

SuppoGng r to fignify il. iilcreafed by its intereft 
for a year ; and the eftate to be i/. per annum. And 
tbeyi^ of thefe terms continued in infinitum^ is the 

value required.-^ — But ^ + ^ + ^» &c. is balf 

the 



AJ»-?^JI©t3t» 



$«>l 



the perpetuity. And 



2/ir* "^ 



» — r ^«*— I 
2«r 2»r 



I 



2«V 



is half the value df tittjdnt livcs^ fobtl-a<fted frorh 
half the fum of the values of the t^ofin^e )ivesj^ 
ItRat isi Mif the valdcof the Mgtft trf tife iw^ 
IhrcaV /-"^'^ '""■■■' ••-'- .^ 

Afimifef dfettioftftlNittOn' iftay t3ie appli^ -fo th« 
tother queftldm ' . - «^ . 



• . •/ 



.^ oj 



«• 



E-, 

J 5 ■ a 1' 



4. 
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-V- 



»•-.<•* 



'*A 



sV 



» . • 
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Note (O). Effay IV. Page-26?. 

LE T r be i /. increafed bjr its intcreft for one 
year. 

Let S rcprefent any given interval of. time^ or 
number of years, during which the decrements of 
life in a table of obfervations continue equals 

a the number of the, living in the tabie at the 
beginning of the firfl: year of that interval. 

b the number of the living in the table at the 
beginning of the year immediately following the 
fame interval 

,P the value of an annuity certain for S years; 

p the value, in Table I. of i L due at the end of 
S years, 

Q^the value, in Table VL of an anttoity for the 
life of a perfon whofe age' wants S years of 86. 

N the value, in ftrift agreement with the giVen 
table of obfervations, of an annuity on the life of 
a perfon whofe age is S years greater than the age 
at which the interval of- equal decrements begins. 
Then. 

Q^+ ^ X P — Q^ will be the value, according 

to the table of obfervations, of an annuity for S 
years, on a life of the fame age with that at which 
the interval p f equal decrem ents begins. And 

QjlI X P 0^4- ?N will be the Value of aa 

annuity on the whole duration of that life. 

When S reprefents one year, Q^vanifhcs, and the 

laft exprcffion becomes - X i + N j which is .^"c 

rule 
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triile for finding, from the value given of any Ufe^ 
the Value of a life one year younger. , \ 

Thcfe Theorems fave much labour ih calculate 
ihg the values of life-annuities from tabks of ob- 
fervationj. 

The firft of them, with its ih>^eftigation, rnajf 
be found in page 341, 3d fedijtion, of Mr, Be 
Moivr^s Treatifi on the Doilrine ofCbanc€S. But it 
is neceiSary to obferve^ that the diredjtion Mr. Di 
Moivre has given for finding the value of Q^ is 
wrong. In coQfequence of calculating agreeably to 
this dire<£tion, he gives the value of a life at the age 
of 42, by Dr. Hallef^ table, greater than the valud 
of the fame life by his own hyppthefis; whereas, \t 
is evident, that the probabilities of living after 42 » 
being all adong lefs in Dr. Hallefi table, than In the 
hypothefis, thtvaluf of the life muft be alfo ie(s. 

The , noatbematical reader may cafily fatisfy.him-i 
felf) that the value of Q ought to be taken ixov^ 
7 able VL as J have direftedi 

An eafy and accurate method of finding thd 
values of fingles lives, agreeably to any given table 
of obfervations, is given by Mn DodfoH in his 
Mathematical Repefitory^ vol. II. page 161. 

There is alfo in Mr. Simpfon's SeUSi Exercifesi 
page 275, a very eafy rule for approitimatirig t6 
the values of fingle lives, according to Dr. Halley^^ 
.table. But this rule mufl: not be depended on ; 
for I have foUnd it half a year's purchafe, and fome- 
times three-quarters of a yearns purchafe wrong. 

To prevent the danger of miftaking the Theo- 
rem I have given, 1 have thought proper td 
fubjoin the following example. 

Let the table of obfervations be the Brejlaw 'f il* 
ble, or Table III. The value of a life at 78, by thii 

X2. Table* 
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Table. is^^+±L+^. &c. to the end of 

lif^. The number of terms in thU feries bebg 
fmall, it may be ea61y. found to be 2^5^ 4> fuppofr 

III' 
ing intcreft at 4 fer cent, and •*, -j^ — , &c. be- 
ing the values, ia Table L of i /. at the end of 
I, a, 3, &c. years. From 78 to 74 the decre- 
ments of life continue equal; wd therefore 5=4* 
11 = 98, i = s^. P= 3.6198, by Table II; /=: 
.8548, by Table i ; Q= 1.406, by TaWp VI ; 

N = 3.5i4. P— Q^+^N = 5.i275 and Q^+- 

XP — Q^+^N = 4*500, or the value dt a life a;^ 

74. » 

From 74 to 70 there is another interval of equal 
decrements ; and, ' by a like eaff operatiot),^ thci 
value of a lijfe at 70 will be found to be s^sgB' 
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TABLE I. 

The prefent Value of i /. to be received at the end 
of any number of years, not. exceeding loo; 
difcounting at the rates of 3, 3^, 4, 44, 5 and 
6 per cent, compound intereft. 



I 

2 

•3 

4 

Si 

6 

7 
? 

9* 

to 

ill 
12 

•3 
*4 

'I 

f - 
Mi 

&3 

24 

PS 

27 
28 

2^ 
30 



3 per Cc. 

970874 
942596 

91 5 142 

S83487 

^62609 

857484 

8I3092 

789409 
766417 

744094 



•.*«- 



722421 
701380 
6809; 1 
66rii8 
641862 
623167^ 
6056I6 

587395 

570186 

553676 



537549 
521893 

506692 

491934 

477606 

4^3695 
450185 

437077 

424346 

411987 



3{perCt. 

,966184 

»9335«" 

»90'943 

,871442 
,841573 

,813501 

,785991 

'7 J 941 2 

>73373» 
>7o89;9 

♦ 
,684946 

,661783 

,639404 

,617782 

,596891 

,576706 

,557^04 

,538561 

,520156 

,502506 

^485 57 r 
.4691(^1 
4532^6 

•437957 
,423147 

,4088.38 

,395012 

t.381654 

.368748 

.356^8 



399987 
388337 



"**■ 



.344230 
•332590 



4 p^r Ct. 



,961538 
,924556 
,888996 
,854804 
,821927 

.790315 
,759918 

,730690 

,702587 

.67 5*5^4 



,649581 
,624597 
,600574 

.577475 
.'555265 
,533908 

»S^3373 
,493628 

,47X642 

,456387 



,438834 
,421955 
,405726 
,390121 

»375»'7 
,360689 

.346817 

•333477 
,320651 

,308319 



4}pcrCt. 



.956938 

.9^5730 
,876297 

,838561 

,802451 

,767896 

,734828 

,703185 

,672904 

,643928 

,616199 
,589664 
,"564272 

.539973 

,516720 

,494469 
,4.73176 
,452800 

.433302 
^,414643 



,396787 
,379701- 

.363350 

.347703 
,'332731 

>3 18402 
,304691 
.291571 
,279015 
,267000 



,296460 
»285053 



6perCt. 

^943396 
,889996 
,839619 

.792094 
.747258 
,704961 
,665057 
,627412 
,591^98 

•558395 



255502 
1,244.500 



5 perCt, 

,952381 

,90^029 
,863838 
,822702 
,783526 

.746215 
,710681 

,676839 

,644609 

,613913 

,584679 

.556837 
,530321 

,505068 
,481017 

,4581 12 

,436297 

.4»552X 

.395734 
^376889 

.358942 

,341850 

.325571 

,310068 

.295303 

,281241 
,267848 

,255094 

,242946 

.231377 

.220359 . _ 
,2098661.154957 



,526788 
,496969 

,468839 

,442301 
',417265 
.393646 
,371364 

.350344 
.330513 

.311805 

,294155 
,277505 

,261797 

,246979 
,232999 

,219810 
,207368 

.195630 
.184557 

,174110 



.i64255 



> " . ■ 
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T A B L E ' I. Continued. 



I per Ci. 



33 
34' 

ij' 

37' 

3«i 

39 

40 

4^ 
^z 

43 
44 

45 

46 

47 

^^ 
49 
50 

5» 

52 
53 

54 

57 
53 

59 
-60 

61 
62 

63 

^4 

65 
66 

67 
•6g 



377026 
366045 

355383 

34503* 

334983 
325226 

3»5754 
306557 



297628 
288959 
280543 

27^37* 

264439 
256737 

249259 

241999 

234950 
228107 



3|perCtJ 



221463 
2ICOI3 

208750 
202670 
96767 
91036 
85472 
80070 
74825 
69733 



64789 
59990 

55330 
50806 
46413 
42149 
^8009 

33989 

30086 

26297 



32J343 

3 > 0470 
209977 
289833 

28C032 
270562 
26/413' 
^52572' 



4 per Ct. 



24403 1 

235779 
227806 

220 I 02 

212659 

205468 

98520 

91806 

85320 

79053 



72998 
67148 
61496 
56035 
50758 
45660 

40734 

35975 

31377 
26934 



22642 
18495 
14487 
10616 

06875 
03261 
099769 

096395 

093 " 36 
019986 



274094 

»^3552 

2S34>5 
243669 

234297 

;^ 2 5 285 

216621 

208289 



200278 

>92575 
185168 

178046 

171198 

164614 

158283 

^52195. 
146341 

H07»3 



1353QI 
130097 
125093 
129282 
115656 
1 1 1207 
106930 
102817 
098963 
095060 



09 1 404 
0878S9 
084508 
o8i2i;8 
078133 
075128 
072238 
069460 
066788 
064219 



4|j>erCt. 



233971 
223896 
214254 

205028 
196199 
487750 
79665 
719^9 



64525 

57440 
50663 

44 » 73 

37964 
32023 

26338 

20898 

15692 

10710 



05942 
01380 
097014 
092837 
088839 
085013 

081353 

077849 

o?4497 
07 1 289 



068219 
065281 
062470 
Q59780 
057206 
05474a 
052385 
050129 
047971 
045905 



5perCt. 



99873 

90355 
81290 

72657 

64436 
56605 
49148 
42046 



35282 
28840 
22704 
16864 

iia$7 

05997 
00949 

096142 

091564 

087204 



08365 1 
079096 
075330 

071743 
068320 

065073 

061974 

059023 

056212 

053536 



050986 

04?558 
046246 

,044044 

041946 

039949 
038047 

036235 

034509 
032866 



I . !■ \ n * m 

6perCt. t 



146186 
137912 
130105 
1 22741 

^^5793 
109239 

103056 

097222 



0917 19 
086527 
081630 
077009 
072650 

068538 
064658 
060998 

057546 
054288^ 



051215 
048316 
045582 
043001 
040567 
038271 
036105 
034061 
032133 

030310 



028598 
026989 
025453 
024012 
022653 
021370 
020161 
019020 
017943 
016927 
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TABLE I. Continued. 













<'„ 




■ 7' 


3P"Ct. 


3ip.ra. 


4P«a. 


4tperC.. 


SperCTj 


t 

,« 


,ii26i^ 


,086943 


,061749 


,043928 


,031301 


72 


>"igo«' 


084003 


-OS9374 


,042037 


,029811 


,0 


73 


,iK;8o 


.081162 


,o!709i 


,040226 


,028391 


,014^124^ 


74 


.Hf?H 


,■378448 


,05489; 


7031*49* 


,027039 


,013^08 
,01264ft 




,108945 


,075766 


,052784 


,036836 


,025752 


76 


.IOJ772 


073204 


-050754 


.035^50 


,02452s 


,011933 


77 


,102691 


070728 


,048801 


,033732 


.0^3357 


,0,1258 


78 


,099700 


068336 


,046924 


,032280 


,02224? 


,010620 


79 


,096796 


066026 


,045120 


,030890 


,021186 


,010019 


80 

Si 


,093977 


063793 


.043-384 


,029559 


,020177 
,019216 


,009452 


,091240 


,76.636 


,041716 


,028287 


,008917 


82 


,o8B;^- 


,os9s;i 


,0401 1 1 


,027068 


,018301 


,00841/ 


8i 


.086002 


.o;7538 


,0385(^9 


,025903 


,017430 


,007936 


.8+ 


,08 U9; 


,055592 


,037085 


,024787 


,016600 


,007487 


85 


,081065 
,0?87O4 


,053712 


,035659 


,023720 


,015809 


,007063 


«'6 


.051896 


,034287 


,022659 


,015056 


,006663 


S7 


,076412 


050141 


,032968 


,021721 


,014339 


.006286 


88 


,074Ts6' 


,04844 s 


,031700 


,020786 


,013657 


,005930 


«9 


,■072027 


,046807 


,030481 


,019891 


,013006 


,005595 


90 
9' 


,069918 
.067891 


,645224 


,029309 


,019034 


,012387 


,005278 


,043695 


,028182 


,018215 


,011797 


,004979 


11 


,065914 


,042217 


,027098 


,017430 


.011235 


,004697 


,063994 


.040789 


,026053 


,016680 


,010700 


,004432 


■94 


,062130 


,039410 


,025053 


,01596; 


,010191 


,004181 


9? 


,060320 


,038077 


,024090 


,0.5274 


,00970s 


,003944 


96 


,058563 


,036790 


,023163 


,014616 


,009243 


,003721 


97 


,OS6»58 


,035546 


,OZ2272 


,013987 


,008803 ',003510 


.98 


,0;5202 


,034344 


.021416 


,013385 


,008384 ,003312 


99 


.05 3594 


,033182 


,020592 


,01280s 


,007985 ,003,124 


loo 


,01; 203 3 


,03206.0 


,019800 


,012257 


,007604 ,002057 
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TABLE 
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T A B t ]?• II; 



The pFcfent Value of an Annuity of One PouncU 

• for any Number ofyears not exceeding x oo, 
at the fcvcrai B.ates of 3, jt, 4* 5» and 6/. 
.f(r Cent. 



•u. 



Ye. 



I 

3 

4 

5 



3 perCt. 



7 
8 

9 
1,0 



.^708 

37170 
4-5797 



3|perCt.{4.perCt 

.9662 
1.8997 
2.8016 

3-6731 
4-5151 



^tmm 



5-4971 

6.2^2 

7.0196 

7.7861. 

8.5302 



.9615 
I.8S60 

2,7750 
3,6298 
4.4518 



5-3^86 
6-H45 

6.8740 
7:6077 
8.3166 



i: 



It] 9.1)526 

J2 9.9540 

13 10.6349 

14 11.^960 

^511 1-9379 



rz 1 : 



. 18. 
19 



12.5611 

»3-7535 

14.3238 

20114.8774 



HV^^NIMiVMRaW 



I 



15.4150 

:a2\i,4.93&9 
»3,t6.4436 
1^4,16.9355 

^5l»7'4»3» 



6.7327 

7-4353 
8.1 108 

. 87604 

93850 
9,98^6 

10,5631 

nai83 



5per Cl 

. -9523 
1-8594 

2.7232 
3-5469 



5.1^421 5.0756 
6.002a 5.7863 



6.4632 
7,1078 
7.7Z12 



6 per Gt. 



>«•* 



•9433 

1-8333 
2.6730 

4.3294I 4,2i«3 



■ a i ■>■■ • ' . • 



9.0015 

9*6^33 
ro.3027 
10.9205 

i 1-51 74 

12.0941 
12.6513 
13.1897 
13.7098 
14,2124 

14.6980 14.0291 
15,1671144511- 
15.6204 14*8568 



8.3064 
8.8632 

9-3935 
9.8986 

10.379.6 



4-9173 

5-58^3 
6.2097 

61.8016 

,7.3600 



i^WF* 



m e mf 



11.6522 
12.1656 
12.6592 

13-^339 
1^3-5903 



16,0584 

1648 » 5 



7.8868 
8.3838 
8.8526 

9.2949 
9.7122 



i m * ■ ■ 



10.8377 
11.2740 
11,6895 
I2.b853lll.i58l 



10.2058 
10.4771 
10.8276 



i .-w jfj-.j. 



15^^469 
5.0^20 



12.4622 

12.8211 
13- J 630 

13-48*5 
1 3.7986 
14.0939 



I J .4699 



r^^m 



II.764Q 
12.041^ 

12-3033 
12.5503 

12.7833 
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TABLE IL- Continued. 



I Ye. 
.29 



17.8768 

1 8; /270 
18.7641 

19.1834 
19.6004 



r-x 



3» 
. 32 
33 
34 
35 



20.0004 
20.3887 
20.7657 
ii.i3j8 
41.4872 



■ 36 

371 

r 38 
39 

41 

'42 
43 
44 
45 

46 

47 
'48 

49 

50 

5< 
52 
53 
54 

"■^? 



3'perOt, 



21.8^22 
22.1672 
22.4^4 

22.ik>82 
^t 147 

43.4124 
23*7013 
23.9819 
24.2542 
24.5187 



«■ 



24.7754 
25-0247 
25.2667 
25,5016 
25.7297 



jl per Cj. 

1 

16,8904 
I7.X854 
17.6670 

1^*0358 
18.39^0 



■> 11.1 I <■ 



i8'7363f^7'5884 

17-8735 
18.1476 

18.4111 

18.6646 



19.0689 
19.3902 
19.7007 
20.0007 

20. 2905 

20.8411 
ai.1025 



21.5991 
21.8349 
22.9627 
22.2(828 

22.4955 



■« 



22.7009 
22.8994 
23.0912 
'23.2766 
23-4556 



P.M' 'ig 



25.9512 



23.6286 



2!6. 1:662 {23.7958 

2^6,3749 

a 6.7-744 jn>4;2^i 



23^9573 
*4'* 133 



4peirQt.' 



15-9827 
16.3295 
16.66 jO 

16.9837 

17.2920 



18.9082 
19.1425 
19.3678 
19.5844 
19.7927 

19.9930 
20.1856 
20^.3707 
20.5488 
20.7200 



mm 



t^immm 



aO.8846 
21.0429 
21.1951 

21.3414 

'21.4321 

2i*6i74 
21.7475 

2t4&726 

31 9919 
^2.1080 



5P«-Pi^l dperCt, 



■?♦• 



■•T" 



■I * PI 



4-375^ 
4.6430 

4.8981 
5-Hio 

5*3724 



5.5928 
5.8026 
640025 
*6.i929 

6-3741. 



■^Mii >'» 



6.5468 
^.711? 
6:8^8 

7.0170 
7«i590 



7-2943 
7.4232 

7'5459 
7-7740 



7.8800 
7.98 



8.0771 
8.1687 

8-2559 



■••MMW 



8.33.89 
8.4180 

8.4934 
8,5^51 
8.6334 



<9«^ 



3.0031 
3-2105 

3-4061 
3'5907 



3.9290 
4.684.0 
4.2302 
4.3681 
4.4982 



«•«•••■>* 



4.'6209 

4:7367 
4.8460 

4*9490 

51O462 



«*»*■ 



•5.»386 

5-So6i 

5.S83» 
5.4558 



>*MP 



5-5*43 
5.5890 

g.6500 

5-7075 
5761 8 



5.8430 
.5.8613 
5.9069 

5.9499 
5-9905^ 



■■ »i i» 



y 



1 



J 
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TABLE II. Continued. 



Ye. 

5(> 


3 per Ct. 


3^ per Ct. 


4 per Ct. 


5 per Ct. 


6 per Ct 


26.9654 


24.4097 


22.2198 


18.6985 


16.0288 


57 


27.1509 


24-5504 


22.326}r 


18.7605 


16.0649 


58 


27.3310 


24.6864 


22.4295 


18.8195 


16.0989 


,59 


27.5058 


24.8178 


22.5284 


18.8757 


16 1311 


So 
61 


^7-6755 


24.9447 


22. 6234 


18.9292 


16.1614 


27-8403 


25.0674 


22.7148 


18.9802 


16.1900 


62 


28.0003 


25.1859 


22.8027 


19.0288 


16.2170 


63 


28.1556 


25.3004 


22.8872 


19.0750 


16.2424 


64 


28.3064 


25.4110 


22.9685 


19.I191 


16.2664 


^5 
66 


28.4528 

""""■ 


25.5178 


23.0466 


19.1619 


J 6,289 ^ 


28.5950 


25.6211 


23.1218 


19.2010 


16.3104 


67 


28.7330 


25.7209 


23.1940 


19.2390 


16.3306 


68 


28.8670 


25-8i73 


23.2635 


19-2753 


16.3496 


69 


28.9971 


25.9104 


23.3302 


19 3098 


16.3676 


70 
.71 


29.1234 


26.0004 


^3-394-5 


19.3426 


/6.3845 


29.2460 


26.0873 


23.4562 


^9-3739 


1 6.4005 


72 


29.3650 


26.1713 


23.5156 


1-9.4037 


1 6 4155 


73 


29.48016 


26.2525 


23-5727-: 


19.4321 


16.4297 


74 


29.5928 


26.3309 


23.6276 


1 9.4592 


16.4431 


75 
76 


29.7018 


26.4067 


23.6804 


19.4849 


16.4558 


29.8076 


26.4799 


23.7311 


19.5094 


16.4677 


77 


29.9102 


26.5506 


23.7799 


19.5328 


16.479c 


78 


30.0099 


26.6190 


23.8268 


^9-5550 


16.4896 


79 


30.1067 


26,6850 


23.8720 


19.5-762 


16.4996 


80 
Si 


30.2007 


26.7488 


23-9153 


19.5964 


16.5091 


30.2920 


26.8104 


23-9571 


19.6156 


16.518c 


82 


30-3805 


26.8700 


23.9972 


'9-6339 


16.5264 


83 


30.4665 


26.9275 


24.0357 


19.6514 


16.5343 


84 


30-5500 


26.9831 


24.0728 


19.668c 


1 6.541 1 


85 


30.6311 


27.0368 


24.1085 


19.6838 


16.548 c 

1 1 g 
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TABLE II. Continued. 



Ye. 

86 

87 
88 

,89 
90 

91 
92 
93 
94 
95 



3 per Ct. 

30.7098 
30.7862 
30.8604 

309324 
31.0024 



3 
3 
3 
3 



^T" 



96 

97 
.98 

99 
100 



3 
3 
3 
5 



.0703 
.1362 
.2002 
.2623 
.3226 



afperCt. 

27.0887 
27.1388 
27.1873 
27.2341 
27.2793 

27.3230 
27.3652 
27.4060 
27.4454 



4 per Ct. 



5 per Ct. 



24.1428 

24-1757 
24.2074 

24.2379 

24.2672 



19.6988 
19.7132 
19.7268 
197398 
19.7522 



6 per Ct, 



.3812 
.4380 

•493^ 

.5468 
.5989I 



27.5203 

^7-555^ 

27.6234 
27-6554 



24.2954 
24.3225 
24.3486 

24-3736 
24.3977 



24.4209 
24.4431 
24.4646 
24.4852 
24.5050 



19.7640 
19.7752 
19.7859 
19.7961 
19.8058 

19.8151 
19.8239 
19.8323 
19.8403 
19.8479 



1^.555^ 
16.5618 

1^-5734 
16.5796 



^mUm 



16.58361. 

16.5883 

16.5928 

16.5969 

16.6009 



16.6046 
i 6.6081 
16.6114 
16.6145 
16.6175 



M^K^«.*a*aMta 



Per- 



'rtJ33-3333l28.57i4l25-OOOol20.090OJl6.6666 



■•— *i 



« » 



i1 

i 



\ 
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APPENDIX. 



TABLE III. 

• ■ 

Shewing the Probabilities of the Duration of 
Life, as deduced hy Dr. Hal/ey from Obfcrva- 
tkms on the Bilk of Mortality of Biilesl a w. 



i^i* 



Ago. 



lPtrl«a» I X 



1 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

«3 

15 
lb 

»7 
18 

>9 
20 

21 

22 

24 

25 
26 

37 
28 

29 
30 



Deer. 
Ltfe* 



IQOO 

79* 

760 

734 
;io 

692 

680 

670 

661 

%3 
%6 

640 

634 
62:8 

616 
6io 
604 

598I 

592 

586 

579 

573 

567 
560 

553 
546 

539 



145 
57 
38 
28- 

22 
18 
li 
10 

8 



I 



7 
6 

' ■ 

6 

6 

6 

6.. 

6 

6 

6 

6 

6 

7 
6 

6 

7 
7 
7 

7 
8 

3 



Ages. 



:l 



131 
32 

33" 

34 
35 
36 

37 

38 

39 
40 

41 

42. 

43 

44 

45 
46 

47 
48 

49 
50 
51 

52 
53 
54 
55 
56 

57 

58 

59, 
60 



Peribns 



523 

515 

507 

499 
[490 

481 

472 

463. 

454 
445 
436 
427: 

417, 
407 

397' 
[387 
377 
367 
357 
346 
335 
324 

3^3 
302 
292 

282 
272 
262 
252 
^42 



Deer, 
of Life. 



8 
8 
8 

9 

9 

9 

9 

9 

9 

9 

9 
to 

10 

10 

10 

IQ 

10 

10 

I 

I 

1 

I 

I 

10 

10 
10 

10 
10 

10 
10 



AgM* 



61 
62 

63 
64 
65 

66 

67 
68 

69 
70 

71 
72 

73 
74 

75 

76 

77 

78 

79 
80 

8.1 

82 

83 

84 

85 
86 

87 
88 

89 

90 



Perfoasl Deer, 
living, lof Li/e. 



I 



232 
222 
212 
202 
1^2 
182 

1 6a 

142 

120 
109 

98 
^8 

6S 

58 
49 

41 

34 
28 

23 
'9 

15 
II 

8 

5 

3 
I 



10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
II 
II 
II 
10 

lO 

10 
10 

9 
8 

/ 

6 

5 

4 

4 

4 

3 

3 
2 

2 

I 
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" >*» 
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TABLE IV. - 

Shewing the Probabilities of Life it NolT a- 
AMPTON. See page 255* 256. 



Rpi. 


Perfoni 









"49 


1 


849 


2 


722 


3 


6;2 


4 


64* 


5 


62s 


6 


6q9 


7 


5915 


8. 


586 


9 


577 


10 


570 


• I 


5«4 


12 


558 


• 3 


553 


14 


548 


>5 


543 


i£ 


i}» 


■7 


533 


18 


528 


'9 


522 


20 


5'5 


21 


507 


22 


499 


23 


49' 


24' 


483 


25 


475 


26 


467 


27 


459 


28 


451 


29 


443 


80 


435 



if Lift , 

300 

127 

50 

16 

21 

16 

13 

10 

■9 

7 

6 

6 

5 
■5 
■ 5 

5 

5 

5 

6 

7 



7 



Deer, 



3i8 



A t» P EN D I X 



T A B L E V. 

Shewing the Probabilities of Life at Norwich* 

■ See page 256, 257. 



A ^^^ 


Perfons 


Deer. 


A e»m* 


Perfofts 


Drcr. 




Perfons 


Deer. 


Aget' 


Hving. 


of Life. 


Ages. 


lividg. 


of U(e. 


Ages. 


iitiog. 


ofUrc. 





1185 


320 


32 


392 


6 


63 


174 


9 


I 


865 


160 


33 


386 


6 


64 


165 


9 


2 


705 


60 


34 


380 


6 


65 


156 


9 


3 


645 


32 


35 


374 


6 


66 


^^7 


9 


4 


613 


23 


36 


36S 


6 


67 


138 


9 


5 


590 


20 


37 


362 


6 


68 


129 


9 


6 


570 


16 


3S 


356 


6 


69 


120 


9 


7 


554 


13 


39 


350 


I 


70 


III 


9 


8 


541 


11 


40 


3^3 


6 


7» 


102 


8 


9 


530 


9 


41 


337 


6 


72 


94 


8 


16 


521 


7 


42 


33* 


6 


73 


86 


8 


II 


514 


6 


43 


325 


■7 


74 


78 


■ 8 


IZ 


508 


6 


44 


3«8 


7 


75 


70 


8 


*3 


502 


5 


45 


311 


7 


76 


62 


7 


H 


497 


5 


46 


304 


7 


77 


55 


7 


15 


402 


5 


47 


297 


7 


78 


48 


6 


16 


487 


5 


48 


29Q 


7 


79 


42 


5 


'7, 


482 


5 


49 


283 


7 


80 


37 


5 


/8 


477 


5 


50 


276 


7 


dr 


32 


4 


'9 


47? 


5 


51 


269 


7 


82 


28 


4 


20 


467 


6 


52 


262 


7 


83 


24 


4 


21 


461 


6 


53 


255 


8 


84 


20 


3 


22 


455 


6 


54 


247 


8 


85 


17 


3 


23 


449 


. 6 


55 


239' 


8 


86 


H, 


3 


24 


443 


6 


56 


231 


8 


87 


II 


2 


^5 


437 


6 


57 


223 


8 


88 


9 


2 


2^ 


431 


7 


58 


215 


8 


89 


7 


2 


27 


424 


7 


59 


207 


8 


90 


5 


2 


28 


4'7 


7 


60 


^99. 


8 


91 


3 


2 


29 


410 


6 


61 


191 


8 


92 


1 


I 


36 


464 


^ 


62 


183 


9 


93- 


.1 


I 


3» 


398 


6 
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TABLE VL (^). 

Slicwing the prcfent Values of an Annuity of i /. 

. on a finglc life, according to Mr. Ik Moivr€*s 
hypothecs ; and, therefore, nearly, according to 
the probabilities of life at Breslaw, Norwich, 
and Northampton. See p. 2, and p. 262. 



Age. 

8 
9 

to 

11 

12 

13 
14 

\h 

17 
18 

»9 

20 

21 
22 

23 
24 

^5 

26 

27 
28 

29 

30 

31 

32 
33 


3 per Ct. 


3i per Ct. 


4 per Ct. 


4fperCt. 5 perCt. 


6 per Ct. 


19.736 
19,868 
19,868 


18,160 
18,269 
18,269 


16,791 
16,882 
16,882 


15.595 
15,672 

15,672 


14.544 
14,607 

14.607 


12,790 
12,839 

12,839 


19,736 
19,604 
19.469 

19'33> 
19,192 

19.05c 

18,905 

18.759 
18,610 

18,458 

18,305 
18,148 
17,990 
17.827 
17,664 

17.497 
17.327 

^7.«54 

16,979 

16,800 


18,160 
18,049 

> 7.937 
17,823 

17.707 
17.588 

17.467 

17,344 
17,220 

i7.<?93 


16,791 
16,698 
16,604 
16,508 
16,410 
16,311 
16,209 
16,105 

1 5.999 
15.891 


15.595 
15.517 
15.437 
15.356 

•5"*73 
i5.«89 

15,102 

15.015 

i4'923 
14,831 


14.544 
14,480 

14,412 

14.342 
14.271 

14.197 
14,123 

14.047 
13.970 

13.891 


12,790 

12,741 
12,691 

12,639 

12,586 

12,532 

1 2.476 

12,419 
12,361 

12,301 


16,963 
16,830 
16,696 

16.559 
16,419 

16,277 
16,133 

I5.9»5 

15.835 
15,682 


15.781 
15.669 

15.554 

15.437 
15,318 

15.197 
15.073 
14.946 
14,816 

14,684 


14.737 
14.641 

14^543 
14,442 

14,340 

14.235 
14,128 

14,018 

13.905 

13.791 

13.673 
13.553 
13.430 


13,810 

13.727 
13.642 

*3.555 
1 3,466 

13.375 
13,282 

13,186 

13,088 

1 2,988 


12,239 

12.177 
12,112 

12,045 

1 1.978 
11,908 

11,837 

11,763 

11,688 

11,610 


16,620 
1 6,436 
16,248 


15,526 

15.367 
15.«04 


14.549 

14.411 
14,270 


12,855 

•12,780 

12,673 


11,530 

i".449 
11.365 



{a) This Table is the fame with Mr,DiM^vri'9 Tabic of 
the values of fingle lives, publiihed in his Treatsfi en Lift 
Anntdties, and carried as far as the age of 79 to three places of 
decimals hy Mr. Dotf/on in his MaihetnAticalKefofior}'^ vol. U. 
f. 169, ^ 
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TABLE VI 


'.. Continued 


• 


34 


3 par Ct. 


3{pcrCt. 


4 perCt- 


4I per Ct, 

«S»304 


5 per Ct. 


6 per Ct. 


16,057 


«S.039 


14,126 


12,562 


M.278 


35 


15.864 


14.871 


'3.979 


^s^'^ys 


'2i449 


11,189 


36 


15,666 


14,699 


13,829 


'3.044 


'2,333 


1 1,098 


37 


»5>465 


I4»S«4 


13,676 


12.909 


12,214 


11,003 


38 


159260 


14.34s 


'3.5 '9 


12,771 


12,091 


10,907 


39 


»5»o53 


14,163 


'3>359 


12,630 


11,966 


10,807 


40 
4i 


i4»842 


13.978 


i3.'96 


12,485 


11.837 


10,704 


f4»6£6 


'3.789 


'3.0*8 


/2.337 


11.705 


'0,599 


4* 


Mt407 


'3.596 


12,858 


12,185 


".570 


10,490 


43 


H.i«5 


13.399 


12,683 


12,029 


11,^31 


10,378 


44 


^3t958 


«3.»99 


12,504 


. 1 1>870 


11,288 


10,263 


^l 


13,728 


«2^93 


12,322 


11,707 


11,142 


^10.144 


.46 


>3f493 


12,784 


I2,IJ5 


11,540 


10,992 


10,021 


47 


»3t»54 


^2»S7* 


".944 


.11.368 


10,837 


9.895 


'48 


13.012 


"^354 


11,748 


11,192 


10,679 


9.765 


49 


12,764 


12,131 


11.548 


11,012 


10,515 


9,630 


50 


12,511 


11.904 


".344 


10,827 


10,348 


9.49* 


s» 


n.»55 


i 1.673 


"•'35 


10,638 


10,176 


9*m 


5> 


»U994 


'i»437 


10,9 J 1 


' 0.443 


9.999 


9.201 


$3 


11,729 


11,195 


10,702 


10,243 


9,817 


9>o49 


54 


»««457 


10.950 


' 0.478 


10,039 


9.030 


8,891 


$5 


11.183 


10,698 


10,248 


9.829 


9p437 


8,729^ 


56 


10,902 


» 0,443 


10,014 


9,614 


9.«39 


8,561. 


57 


10,616 


10,181 


9.773 


9.395 


9.036 


8,387. 


58 


10,325 


9.9«3 


9.5^7 


.9,166 


8,826 


8,zoa 


S9 


10,029 


9,640 


9»^7S 


8.933 


8,611 


8,023 


6b 
61 


9.727 


9,361 


9,017 


8,694 
8,449 


8,389 


7.83' 


9»4«9 


9,076 


8,753 


8,161 


7*633 


6s 


9*107 


8,786 


8,+8i 


8,197 


7,926 


7.428 


6j 


9.7^7 


8*488 


8,ao5 


7.938 


7.684 


7.216 


64 


8.46a 


8,185 


7.9* » 


7.672 


7#435 


6.997 


II 


8,132 


7»875 


7.631 


7.399 


7.179 


6,770 


7t794 


7.558 


7.333 


7>"9 
6,83] 


t'9'^ 


653s 


67 


7»450 


7.«34 


7.o»7 


6^643 


6^29^ 


68 


7^099 


6,90* 


6,714 


6,534 


6,362 


6,040 


69 


6.743 


6,565 


6,5«4 


6,230 


6,073 


5.775^ 


70 


6.378 


6,219 


1 6,065 


5,918 


5.775 


5^508 
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T A B L E VII. 

Shewing the Value_of an Annuity on the joint con* 
tinuance of two livcs^ according to Mv. Di 
Moivre*s Hypothejis \ and, therefore, nearly ac- 
cording to the probabilities of life at Breslaw, 
Norwich, and Northampton. See Effay II. 
and p. 2, 3, 226, 262, 
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T A B I, E VIH, 

i 

Shewing the Probability of the Duration of Life jn 
London, deduced by Mr. Simpfon frora , obfcr- 
vations on the bills of mortality in London for 
lo years, from 1728 to 1737. 
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TABLE IX. 



Shewing the ExpedatMns of Life 
cording to the preceding Table. 
fof^s SekS Exercifet, p. 255. 



in London, ac- 
See Mr. Simp- 
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TABLED. 

Shewing the Vajup of nn Annuity on One Life, acv ■ 
cording to the probabilities of life in Lo^fDOH, 
See Mr. Simpfin's SeleU Exerei/es, p. 260. 
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SJiewing the Value of an Annuity on the joint con^; 
tinu^nce of Two Lives, according to the proba-? 
bilities of life in London. Sgc Mr. Sim fjfon^s 
Sele£l ExercifeSj p. 266. 



1* 

10 

f 

15 

• 
1 


1. 

< 

10 

15 
20 

25 
30 

35 
40 

45 

50 

55 
60 

65 
70 

75 

15 
20 

25 

30 

35. 
40 

45 
50 

55 
60 

65 

70 

75 


14.7 
14.3 

13.8 

^3-1 
12.3 

11.5 

10.7 

1 0.0 

9-3 
8.6 

7.8 

6.g 

6.1 

5-3 

^3 9 

'3-3 
12.6 

ti.9 

1 1.2 

10.4 

g.6 

8.9 

8.2 

, 7-5 
6.8 

6.0 
5-2 


z§ 

13.0 

12.7 

12.2 
II. 6 
10.9 
10.2 

g.6 
9.0 
8.4 

7.8 
7.2 
6.5 
5.8 

5-1 

12.3 

II. 8 

11.2 

10.6 

1 0.0 

9.4 

8.8 

8.2 

7.6 

7.0 

6.4 

5-7 
5.0 


11.6 

"•3 

10.8 

10.2 

.9.7 

9.1 

8.6 

8.1 

7-6 
7.1 

6.6 

6.1 

'5-5 
4.9 

II.O 

10.5 

lO.I 

95 
9.0 

85 
8.0 

7-5 
7.0 

6.5 
6.0 

5-4 
4.8 


•si 

bO 
< »^ 

20 

25 
30 


■s . 

■si 
ax 

20 

25 
30 

35 
40 

45 

50 

55 
60 

65 
70 

75 

25 

30 

35 
40 

45 

59 

55 
60 

(>5 
70 

75 

30 

35 
40 


12.8 
12.2 
II. 6 
10.9 
10.2 

9-5 
8.8 

8.1 

7-4 

' 6 - 
6.0 

5.2 

II.8 
11.3 
10.7 
10.0 

9-4 
8.7 
8.0 

7-3 
6,6 

5-9 
5-1 

ip.8 
10.3 

97 


" s 

"•3 
io:« 

10.3 

9.8 
9.2 
8.6 
8.0 

6.9 

6-3 

5-7 
5.0 

J0.5 

10. 1 

9.6 

9.1 

8.^ 

7-9 
7-4 
6.8 

6.2 

5-6 
4.9 

9.6 
9.2 
8.8 


^^ 

lOil 

97 
9.2 

8.8 

8.4 

7-9 

7-4 
6.^ 

6.4 

5-9 
5-4 
4.8 

9.4 
9.0 
8.6 
8.2 
7.8 

7-3 
6.8 

6.3 

5-8 

5-3 

4-7 

8.6 

8-3 
8.0 



33«» 



APPENDIX. 



TABLE XI. Continued. 



H 

• a 






30 



45 

50 

55 
60 

65 

70 

75 



35 



35 

40 

45 

50 

55 
60 

70 
75 



40 



45 



40 1 

45 

50 

55 
60 

65 
70 

75_ 

45 
50 

55 
60 






9.1 
8.5 

7-9 
7.2 

5.8 

9.9 
9.4 
8.9 

8-3 

7-7 

6.4 
5-7 

9.1 

8.7 

8.2 

7,6 

7.0 

6.4 

5-7 
50 



8-3l 

7-9 
7.4 
6.8 



si' 

I" 



8.3 
7.8 

7'B 
6.7 
6.1 

55 
4-9 



8.& 
8.5 
8.1 
7.6 

71 

6.5 

6.0 

5-4 
4.8 






7.6 
7.2 

6.7 

6.2 

5-7 
5.2 

4-7 






■9« 

W 9 
60 O 






^1 



00 

-i 



8.0 

7-7 

74 

7.0 

6.6 

6.1 

5-6 

51 
46 



8.1 


7-3 


7.8 


7-1 


7-4 


6.8 


6.^ 


6.4 


6.4 


6.0 


5-9 


5-5 


5-4 


5-1 


4.8 


4.6 


7-4 


^7 


7-1 


6.5 


6-7 


6.2 


6.3- 


5.8 






45 



50 



65 
70 

75 



50 

55 
60 

I65 
70 

75 



55 



60 



65 



70 



75 



55 
60 

65 
70 

7^ 



60 

65 
70 

75 



65 

70 

Zi 
70 

Zi 
75 



ss 



6-3 
5-6 

4-9 

7.6 

7-2 
6.7 

6.2 

5-5 
4.8 



6:g 

6.5 
6.0 

5-4 
47 



6.1 

5-7 
5-2 
4.6 



5-4 
4.9 

4-4 

4.6 
4.2 

78 



51 



5'i 
5-3 
47 

6.8 
6.5 
6.1 

5-7 
5.2 

4.6 

6.2 

59 
5.6 

5-1 
4.5 



5-6 

5-3 
4.9 

4.4 



5.0 
4.6 
4.2 

4.4 
4.0 

37 



^^ 1 

** is 



5-4 
5-0 

4-5 

6.2 

6.0 

57 

5-3 
4.9 

4.4 

57 

5-5 
52 
4.8 

4-3 

5-2 

4-9. 
4.6 

4.2 

47 
4.4 

4.0 

4.2 
3-9 

3-« 
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Shewing the Probabilities of Life In London, on 
the fuppofition, that all who die in- Lonitok 
were born there* Forrned from the Bills, for 
lO years, from 1759 to 1768', See p. 245. 



1 



Ages. 

O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
lb 

12 

13 
14 

15 
16 

17 
18 

»9 

20 
21 
22 

23 

24 

26 
27 
28 
29 

30 



Peribns 

living. 



IQOO 
760 
661 
619 

59Q 
569 

558 

548 

541 

535 

530 
526 

522 

518 

512 

509 
506 

503 
499 
494 
487 
479 

471 
463 

■•456 
447 

439 

431 
422 

413 



D«cr. 


A 


of Life.- 


Ages. 


240' 


3i' 


99 


32 


42 


33 


29 


34 


21 


35 


II 


36 


10 

1 


37 


7 


3« 


^ 


39 


:5 


40 


4 


41 


4 


42 


4 


43 


.3 


44 


^ 


45 


3 


46 


3 


47 


■3 


48 


4, 


49 


6 


■50 


7 


51 


18 


52 


8 


53 


8 


54 


8 


55 


8- 


.56 


8 


57 


8 


58 


9 


59 


9 


60 


9 


61 



Perfims^ 

living, 

464 

i95 
386 

377 
368 

359 
35Q 

341 

332 
322 

312 
302 
292 
282 
272 
262 

252 

242 

233 
224 

215 
2o6 

^98 

190 

,183 

17$ 

169 
162 

147 
139 



Deer. 

•fLife. 



9 

9 

9 

9 

9 

9 

9 
10 

10 

10 

10 

10 

10 

< 

10 
10 
10 

9 

9 

9 

9 
8 



8 
7 \ 



7 

•7 
8 

8 

7 



■*«««. 


Perfdns 
living. 


■62 


132 


63 


J25 


64 


118 


^5 


III 


66 


104 


67 


97 


68 


90 


% 


83 


70 


76 


71 


70 


72 


64 


73 


58 


74. 


53 


75 


48 


76 


43 


77 


38 


78 


33 


79 


29 


80 


25 


81 


22 


Sx 


19 


83 


16 


84 


13 


.55 


II 


86 


9 , 


87 


7 


88 


5 


89 


4 


90 


3 







Deer, 
of Life. 



trm 



7 

7 

7 

7 

7 

7 

7 

7 
6 

6 

6 

5 

5 

5 

5 

5 

4 

4 

3 

3 

3 

3 
2 

2 

2. 

^ 

1 

I 
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appendix; 



TABLE XIII. 

Shewing the true Probabilitie$ of Life in London 
*till the Age of 19. See p. 24^. 



A .^^ 


Perfons liv- 


Decremciiti 


Age. 




ing* 


•fLife. 


750 


240 


I 


51Q 


99 


2 


4«i 


42 


3 


369 


29 


4 


340 


«I 


5 


3»9 


II 


6 


308 


10 


1 


298 


7 


8 


291 


6 


9 


285 


5 


10 


280 


4 


11 


276 


4 


12 


272 


4 


13 


268 


3 


14 


265 


3 


i'5 


262 


3 


1.6 


259 


3 


«*7 


256 


3 


18 


253 


4 


19 


249 




20 


494 




21 


487 




&C. 


&c. 








The numbers in the fecond column to be con-^ 
tinued as in the laft Table. 
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TABLE XIV. . 

Shewing the true Probabilities of Life in London 
for all Ages. Formed from the Bills for lo years, 
from 1759 to 1768. See p. 251. 



.Ago. 


PcHbns 


Deer. 


Agea. 


Perfons 


Deer. 


Am^« 


Peribns 


Deer. 


living. 


at life. 


living. 


of Ufe. 


Ages, 


living. 


of Ufe. 





151S 


486 


11 


404 


9 


62 


132 


7 


I 


1032 


200 


32 


395 


9 


63 


125 


7 


2 


832 


85 


33 


386 


9 


64 


118 


7 


3 


747 


59 


34 


377 


9 


H 


III 


7 


4 


688 


42 


35 


368 


9 


66 


104 


7 


5 


646 


23 


36 


359 


9 


67 


97 


7 


6 


623 


20 


37 


350 


9 


68 


90 


7 


7 


603 


14 


38 


341 


9 


69 


83 


7 


8 


589 


12 


39 


332 


10 


70 


76 


6 


9 


577 


10- 


40 


322 


10 


71 


70 


6, 


10 


567 


9 


41 


312 


10 


72 


64 


6 


II 


558 


9 


42 


302 


10 


73 


58 


5' 


12 


549 


8 


43 


292 


10 


74 


53 


5. 


»3 


541 


7 


44 


282 


10 


75 


48 


5 


14 


534 


6 


45 


272 


10 


76 


43 


5 


15 


528 


6 


46 


262 


10 


77 


38 


5 


16 


522 


7 


47 


252 


10 


78 


33 


4 


17 


515 


7 


48 


242 


9 


P 


29 


4 


18 


508 


7 


49. 


233 


9 


80 


25 


3 


'9 


501 


7 


50 


224 


9 


81 


22 

1 


3 


20 


494 


. 7 


51 


215 


9 


82 


19 


3 


21 


487 


8 


52 


206 


8 


83 


16 


3 


22 


479 


8 


53 


198 


8 


84 


13 


2 


23 


47» 


8 


54 


190 


7 


85 


II 


2 


24 


463 


8 


55 


183 


7 


86 


9 


2 


25 


455 


8 


5.6 


176 


7 


87 


7 


2 . 


26 


447 


8 


57 


169 


7 


88 


5 


I 


27 


439 


8 


58 


162 


7 


89 


4 


1 


28 


431 


9 


59 


^55 


8 


90 


3 


I 


29 


422 


9 


60 


147 


• 8 


.. 


• 


> 


30 


413 


9 


61 


^29 


7 ; 

i 
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OBSERVATIONS 

ON 

TABLES I. and 11. 



THESE Tables may be met with in 
mofl: of the books that treat of com- 
pound intereft and annuities ; but there has 
been, in this work, fo much occafion for rc-^ 
ferring to them, that it was neceflary to fave 
the reader the trouble of turning to ©riicr 
books for them. 

The 2d, 3d, 4th, &c. numbers in the Second 
Table, are only the fums of the firft 2, 3, 
4, &c. numbers in rfic Firji Table. .This 
Table, therefore, is the foundation of the 
Second} and, indeed, of all the common 
tables of compound intereft ; and, with the 
help of it, almoft all the queftions in com« 
pound intereft may be cafily anfwered. 

The following ipccimen of this may, I 
think, be of confiderable ufe. 

Question I. " To vih^Ltfttm or annuity 
*' will any given fum or annuity j now to be 
«* laid up for improvement, at a given rate 
<* of compound intereft, increafe, in a given 
** number of vears ?" 

Ah- 
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, Answer, Divide the given ftm or an- 
nuity by the value of i /. payable at the end 
of the ^iven number of years^ atid the fm* 
tient will be the anfwer. 

Example, Let the given fum be 50A and 
the given time 18 years. The rate of intereft 
4 per cent. — The prefent value, at 4 per cent^, 
of I /• payable at the end of 1 8 years 16, by 
Table I. .4936 ; and 50/. divided by this 
value,. gives /. 101.296, or loiL 55. thtfum te 
which 50/. will increafe in 18 years, la 
like manner; 2/. per annumj the firfl paymeitC 
of which is to be made a year hence, 
will increafe (intereft fuppofed the fame), in 
18 years, to an annuity of /.4.05: for zL 
the given annuity, divided by -4936, gives 
/4.05, or 4A ij* 

* 

Question IL " To what 7&;w. will a 
^ given annuity amount, in confequence of 
*' being forborn and improved, at a given 
*' rate of compound intereft, for a given 
^* number of years ?'* 



Answer. From the increafed annuity, 
found by the laft Queftion, fubtraft i\\z^ven 
annuity ; and multiply the remainder by the 
PERPETUITY, and the produ3 will be the' 
anfwer. 

• Example. 2/. per ann. improved at ^per 
cent, compound intereft, will, by the laft 
Queftion, increafe, in 18 years, to L^.o^ per* 
4fnn, 2/, fubtradled from 4.05, leaves 2.05, 

which. 
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which J multiplied by 25, the perpetuity^ gUti 
/. 51.25, or 51/. 5 J, the amount in 18 years* 
In the {fivat manner it may be found, ^at 
lot.perann. (intereft being the fame) will 
amount^ in 41 years, to 998/. 

It {hould be remembered, that the per^ 

PETUITY is 33*331—28.57,-25 20>— ^or 

1 6.666, according as intereft is reckoned at 
3,-34, — 4>'*— 5 or 6 per cent: And that the 
annuity meant, in all thefe C^eftlons is an 
annuity, the iirft payment of which is to be 
made iat the end of a year« 

Question IIL " In what number of 
** years will a gwtnfum or annuity iricreafe 
*' to another givtn fum ov annuity ^ in confe-, 
** quence of being improved at a given rate^ 
^' of intereft?'' 

Answer. Divide the original fum or an^'^ 
nuity by the increafed fum or annuity ; and 
look for the quotient ^ or the number, neareft 
to it, in Table I ; and the number of years* 
correfponding to it will be the' anfwer. 

Example. Let thtjum be 50/. The in- 
creafed fum /• 101.29. The rate of intereft/ 
4 per cent. The former fum divided by the 
latter gives .4936, which ftands oppofite in 
the Table to 1 8 years, or the time in which . 
50/. will gain the required increafe.— -~ln 
like manner, it may be found, that 18 years 
is the timein vfhxch 2 1, per ann. will increafe 
tp L 4.05 per ann. 

Question' 
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' (!^B8Tiow IV i ^ In what time will any 
^^ given annuity aaiottnt to a given Jiim, ia 
^< confequence of being for born and im^* 
^ provedl^ at a given rate of compound in-o 
'' tcrcft?'' 

Answer. l5ivide the given y&/» to which 
the annuity muft aaiotint by the perpeti;^ 
itY. Add the given annuity to the quo* 
tient i and by the quotient fo increafed, di- 
vide the given annuity; and th\% ficcnd fuo^^ 
tient ^ found in Table L wiU (hew the an- 

fwer* 

Example. A perfoa owes iq6o/. and 
refolves to appropriate lo L per unnum of his 
income ODWatds difcharging it^ In what 
time will fach an appropriation, in coofe- 
qaeticc of being improted at 4 per ^ent^ 
amouAt to A ftim equal to the debt ? 



mum 



tooo^ divided by £5 gives 40/. 10/. added 
to 40/. makes 50/^ and to/, divided by 50/t 
gives «2ddo, which in the Table ilands op^ 
pofite to 41 ytars, the required time< 

In the fame manner it will appear, that 
the fame annuity, if improved at 5 per cent. 
ivifl amoubt to loooA in 37 years« 

. <^E8TioN V. '^ In what time will a 
^ given principal l)e annihilated, by taking 
f* out of it, at the end of a year, a given fum, 
'^ and afte£ that, the fame fum annually, to-» 
^* gethcr with its growing' interefts?" 

Z • An- 
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ASswfcR. Iri'tl* fdmc tinip pkMy in 
i7^1)tdi an equal annuity would atii6ti^i tx>^ th€ 
gtuen princtpal.' r • , x\ 

A pcrfon, therefore, poffcffed of loooA 
capital, bearing intereft at 4 pet cent, would, 
bjrQueftion IV. reduce it to 'nothing in 41 
yearj, by taking out of it 10/. the iirft year, 
and as much more every following year as 
would be nciceflary, together with the intereft. 
of the remaining capital, to make his annual 
income conftantly 50/. 

Remark. The fum to whiph a j-Zw^r. 
annuity will amount in a given tirne, Js the 
fame with the value of an annaji^ Sox tha 
given time, equalto the grvm^B,vi^ity Ihn^ 
qreafed by the yearly intereft of thcs amoant^ 
Tfiat is, looo/. is the value ot^o/i per ^^m^^ 
£os 41 years, .at 4 per cent : Apd. the fao^a 
Aua^is likewife the value of 6oLper.amwVm 
for 27 years, at 5 per cent. Tbe^ reafoa is: 
plaiii : iQooL it ' has appeared, wovdd, in 
confequence of being put out to thefe dif^ 
ferent rates of intereft, be juft fiiilficient ta 
pay the acmuities. 



■•» 



I have beeiv the more explicit in &efe rules^ 
bjccaufe they point put a very cafy method 
^f ^'deducing and iexamining all I have faid| 
^ different; parts of this work,r a^jd particu-» 
larly in Chap. II|, concerning; thei increafc of 
"mc^fkpy at^nter^ft^j^..^ willjuft.mention ope 
)n[fta^ce. 

"6 400,000/. 



^ ^c^ooo/. per annum, applied in the iiifp.* 
totir foppofcd in Queftioniv and V* wpuH; 
annihilate ^^ millionsi bearing intcreft at j 
fir cent, m 42 :y<ai'St 

In .1716,, when tht Jinking fund vi^s efta^*. 
Uifhcd, the^ public 'debts were near this fitn^ 
and bore : 5 ffir cent, inttreft. This fund theiv., 
had but 400,000/. of it been inviolably ap- 
plied to the annihilation of the public debts^. 
would, in 1758, havc.difcharged all the debt^^ 
contraded iefore 1 71 6»— — And it. mayv be. 
further found very eafily, by the anfwer to 
Queffiion IV.*that had it been fuffered to go 
on in its operation, and been applied, Jiric& 
1^758, to the redemption of only 3 fer cefitr 
istpar; itwouM by this time hisive difchargeife 
104 irrtllidris; and feven years hence, 146^ 
-millions* ■ ■ The affertion, therefore^ iii 
page 164J is ftridlly true. But. the following 
proof of that affertion will, perhaps, bemortf 
dear and ftrrking. ' - 

^^Snppofe.an annuity of 400^000/. begin-j 
fimg in 17 16, to have been applied 'till 1^38/ 
to the annihilation of debts /bearing intereft 
zt^ per cent ^ from 1730 to 1748, to the 
anQtnilation of debts bearing intereft at /^'per 
€ent. and from 1748 to 1771, to the anriini- 
lation.;6f debts hearing intercfl at 't; per cent i 
In the fi^ft of thefe period^ the annuity Wiwjid 
hare increafed to 8oo,o<>o/. j • xtixhtfecondy io 
1^600^000/:'; in the Iqfii t6^ 3,200^060 /.-^ 
In ^ the preifent year, ^ th^erefore, the bation 

Z 2 *hi|ht 



1 If t / . • ^ • - . 



V J 
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migfat hive bied ekied of ftbo¥^ ^/^ Mi^i&ivj' 
per annum in taxe»« And^ at the fatne tiiM^ 
(rurppoiing all the iame mearisirds taken -in 
other refpe£ts) it would have enjoyed tliit 
' y try Jinking fund it now has j and no detri:<« 
ment could have arifen to thb public^ f#MI 
any appHcaticms of it to current expeuces^ 

As I am now again on the national ddbt^ 
I will beg leave to add the following proof 
Q^ another obfervation on this Aibj[e£i^ in 
page 140. 

The difburfements^on account of any l^^fij 
will be the fame, whatever difierent interdli^ 
they bear; foppofing a provifion' nade fof 
difeharging the principal^ by dppfyiiig to tbat 
pufpofe furpluifes bearing to otoctlnoiher the 
fame proportions with thoie int^f^s. ^ i 

For Example. Let a linillion be bctfn>wed 
at 3 per cent, and let a ixtnA be diarged widtf 
it, which brings in bs. per oHi. per mnmum 
store than the interefti or 3'3,doo/. inft^i^, 
of 30,000/. per annsmt. This &rplu6, lap** 
plied in the m^ner I have eirpiainedi wiUi 
annihilate the principal in 81 years^ as msy 
be gathered from Queftion V. At the end 
of this time, the difburfements on account of 
the loan will be 335000/. multiplied by 81 ; 
that is, 2,673,000/. ' 

Let us again fuppofe a nullion borrowed 

at 6 per cent, and let a fund be charged with 

it?preducing a furplus of 12 s. per cent^ per 

' % . * annum. 
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anmm^ •Sutfli d fund, befiiies paying theia- 
tcfiffi/ will difchafgc tho priiKipaV in 4? 
yfuasi^ wA ^ diil^rfemehts po accoimt.of 
fJbeilo49^ will b^66jOO0/. n^ultiplic^ ^y.4iV 
tbAt IBs Ai7oo,o0o/. or very nearly the fajstie 
with, thq diO>urrQments on account of z.^ 
equal loan a^ 3 per centi, 

it appea.rs,, therefore, agreeably to the ob^ 
fervation to which I have referred, that were 
1^0 pubHc^ iij raifing money, to adopt. the 
plan I have propofed, it would be of little 
CQnfequeftce what intereft was given , f9c 
tnoney. The prafticability of fuch a plan 
IS fdif-<iytdi^nt» .for it cannot be lefs eafy to 
tkpi^ly the intenefi of a fum, to the payment 
Otia debti thftfl the fum itfelf : and thi^ plan 
reqtiirea no.teipre^-^One particular adya,ptage 
afttendio^li jatready hinted, I will beg leave 
here to r^pe^tv By keeping tht-fiocks fteadij^ 
atQf nwi*^^, thaj fluftuation in them wofild 
bb.ia a grs{$, naeafuxe prevented, which now 
pJToducesh^ ^^any evik; and, which,^^ with: 
the ^id of annual Ibtteriesi^ will, I fear^ ia 
time, mn .all boneft ioduftry, and turn m, 
Into a nation of Sharpen; and gamblers. \ ; • 
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J} /ii E c T I o N s for finding t^e Va,t 

LUES of Two J O I N T L I V B S 

of given Ages, by Table VII. 

T F both the ages are given in the Tabic, 
' I the value wanted will be found imme- 
diately by infpedion. 

If the ages arc not given in the Table, it will 

,be bcft to proceed in the following manner, . 

Suppofe the rate of intereft ^percent. an4 

tbc.propofed ages 40 and 66> » It will 

appear, from iufpedling the Table, that ttie 

valu? fought would be 6,556, were the age 

of the elaer life 65; and 5.383^ w^re it 70^ 

Since, therefore, it is 66, the value mud pc 

M^^J^rJi of four arithmetical meaps betweea 

6.556 and 5,383, or 6,32:2. 1— — For the 

.fame.reafon, had the age of the elder been 

6^^ the value would have been the 3d arith* 

mescal mean between ^.556 and c.7§3, or- 

|:qi^,_In like manner^ were^ the propofed 

$^C8^3 and 65, the value would be the 3d 

anthmctical mean between 6.556 (the value 

ol". two joint lives whofc ages are 40 and 6^) 

arid 6.425, (the value of two joint lives 

lyhofe ages are 45 and 65) or 6.478, 

; Again, Let the pges be 43 and 66, Thjit 

^ isy-fct it be fupppied, that neither of the 

I ptoftofed ages is given in the Table* 

The values corre(ponding to the agea 
^66? ^6/^22? 



I: 



Tho 



The value, therefore^ corrcfponding to tjip 
ages 43 and 66, mull 'be the 3d mean i>r* 
IWctfn- 6i3lfi and 6.200, or' 6.250, » 

if. B. The ift, 2d, 3d, and 4th of four. . 
arithmetical means between two numbers 
ate found by fubtradling 4f t> t* ^^d 4, gf 
the difference bttv/ecii the two numbers, irofa 
the ^r^tf/g^ of theiii, ' 

. Thus. The difference between 6.^^6f 
and 5.383, is 1.173. ^^^ ^'^ ^^ this dif- 
ference is. .2341 which, Tub tr^ed from 
6.556, leaves 6.3221 the firft of 4 means 
between 6.556 and 51383. ■ In like man- 
ner; the difference between 6.^22 and 6.2co 
is .122. One fifth of this difference is .024; 
and, therefore, three-fifths of this difference 
is .072, which, fubtraded from 6*322, leaves. 
4*250, the fhirJ arithmetical mean between 
6.322 and 6.200, r! ^ 

in ord^r to avoid trouble, if the ^es are 
nearly equal, a year or two may be added io 
; the lead, and as much fubtra(^ed from the 
; greateft ; and the value taken by iiifpd^on. 
But if one of them much exceeds the other. 
It will in general be fufRcient to take the 
neareft number in the Table for the lelTer. 

The mean between the values at 2 p^ 
tent, and /^percent, may be t^ken for the 
value at ^^l per cent, without any error of 
confequence. And the like may bef^tdpf 
the values at 4f per cent. 

. . Z 4 ■■' 'the 



> ^ .Tht v^hitf* «^«th« ^kMf^ 4>C tWQ.4iv«ris 
fouod by fubtra^iqg the valae of the Jwff^ 
lives from the /um of the values of the twci 
jffti^ife livca, — rr Th»s, the v4tt«s of .tva 
fingle lives, whofc 5igp$ are 25 wd 3O1 are 
by Table VI. (i^tcreft reckoned at 4 jft«i 
or;?/.) 15.31 and X4.68, The fum qC tbefc 
two values is 29.99; the valujp af.tlt^ joint 
lives, is (by Table VU.) 1146; and tbia va-r 
lue, fubtraded from 29*999 gives i8«53f ^ 
the value of aa anauji^y op t^e l<?n^ft (^ ihe 
two lives. 

The value of /^wa joint Uvea being givQS^ 
the value of fire/r jomt lives may be fofiod by 
the following rule, takea from Mr* SvttfiAu'4^ 

SeUff ^X0rc^es, page 279. 
. Let A be the youogeft^ and C thie oV^ft 
of the three propofed lives. Taker the VjjJ^^ 
of the t^o joint liVes B and C, ami find |he 
age of a Jngle life D of the fame valtte« 
Tibcn find the vaJde of the f^Tjf ]xv^ A and 
Dvwhiicfh wiUhe'thc anfwer, 
' BxANf PL£« Let the three given ages h« 
9^i ^o, and 40, Sr\d let the rate of iqteref^ 
he, j^, pifr cent4 Then the value of the twQ 
oldcft joint lives B and C, will (byTab, VIL) 
be 10.428, anfwering, inTab. Vi. toafingle 
life D of 54 years of dge.' And the value of 
the Joint lives A abd D, which is 8.917 
. year's jmrchafe, will be the Value fought 
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IN.CE the pttbUcatipii of the firft ftdit 

tiofi qft^U wofk«. I have h«d th«i'|>le$i« 

life of readiQg %q iq^enipH^ in^nKnr oa .th? 

4bte qf oow«atip«' liti: Aft P^j de VauS% a 

0iftiri^ of the^ province et.Bera, io S/mtz^ 
^«4. The aujthpr of this inempiir i§.Mr, 
Muretf^ the. fipft miniftci' 8t Fev^^ a towi^ 
in that dlAridt^i^ gQ4,$e(f r«tary to tho OeconQ4 
piical ^iety there' It forijks the ficft p»j:t 
of the J5frir Obfcr^tious Cot the yeas 1766 * 
and a ^od a.hftraft of it may be found In" the 
i^.9th article pf a wpirfe entitled, De.rtRif^tM^ 
or the ^epofiipry. . It contains an apcount pt 
^nany fadts which appear to noe curious and 
up^ortant ; and which confirm the obferva-* 

tions 
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ficms I have midie In thefirft and fdurtfe EC* 
fays in this Trcatifc.*--iSome of;,thefe fafts I 
will here beg leave to recite. 

In the firft EfTay I have aflerted^ that there 
is a much greater difference between the pro- 
babilities of life in great towns and in countty 
patijhes^ than is commonly fufpeded ; and, as 
one proof of this, I have obferved, that tho* 
in London the greateft part of the natives die 
under three years of age, in the country the 
greater part live to marry. . Mr, Mwefi Ob- 
fervations and Tables give i diftin£l demon- 
ftration of this, by fliewlhg, that in the pro- 
vince of Vaud^ the greater part of the inha- 
bitants live many years beyond the agi'df 
maturity. — But to be a little more explicit. 

The diftrift of Vaud^ in Switzerland^ con- 
Iain's 1 lifCKi inhabitants of all ag^s; 25,778 
families I 3 0,3 2^8 married peflbns; and tlie 
iannual mediuni of ^/r/^x, for 1.0 years before 
^766, had bfeert 3 1 55 ; of weddings, 808 ; of 
deaths j' 2564. --^ It appears,' therefore, that 
the married are very nearly a ihird^ip^tt of 
the inhabitants*, that the number of perfons 
to a family is 44 1 and that one in 45 of the 
inhabitants die annually. ' It may be further 
kamt, by dividing half the number of the 
married, by the annual medium of wed- 
dings, that tht expectation of marriage in this 
cibtrAffy is 23 yeart'and Is and, froin the 
prpportiona of |;he births^ weddings, and 
^ ' * ^ ' * ' deaths 
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deaths (^), thsit tbq greatcf part of thofe 
who arc born live to inariy* But of this faift 
there is» I have juft in^mated, a more '"pas* 
ticular and diftind: proof.— From a Table 
givisa by Mr. MureU of the rate of human, 
mortality in this country,, derived from i:«- 
gifter^kept in 43 parifhes, of the age^-at 
which the inhabitants die, it appears, that 
one Aajf of all that are born live beyond 41 
years-of age.— -The examination of this Ta- 
ble will, undoubtedly, be a gratification ^ to. 
the reader ; and, therefore, I have chofen to 
make it a part of theic/ additions. .j( have 
alfo here.given the Table referred to, in p. 192, 
.Itnd 2639 of the probabilities of life in> the. 
parish of Holy-Crqfs^ near Sbrewjburyy an4'^ 
tinrd T^hlCf which I have formed from a re- 
gifter iu Sufinilc A* s.wovk^, of the ages^at uAich 
the inhabitants of a country parifh in Bra^* 
DENBURGH died, during 50 years 1 or ftpm, 
1710 to 1759.— I have further thought ptq^ 
per tO! add, as contrafts to theie Tables, two 
Tables exhibiting the probabilities of life at 
Vienna and Berlin.— The following pb- 
fervations concerning thefe Tables ihould bQ 
attended to» 

• The Table, for the country of Vaitp, tho* 
it gives the probabilities of life iq it3 firft 
ftagea very high; an4, at fome ages, more 
than, double to the probabilities ^ lif^ \n 
great cities ; yet, certainly, gives thei^ tQO 

(i7| Sec the note,- page X94,'&(^. * 

^ low. 
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low. For, firft, it has juft appeared, that in 
fthiif coiintry the bkiha -exee^^ccmMcnlikf 
tiietkftthff. The emigrations^ likewife, from 
it ariaf very iiumeroq^» a$ will be prefently ohi 
&nred ; And the necefiaty eSkA of th^ two 
cmfes h^ to make the regifiers give thd numi> 
ht¥o( deaths in the fiifft Aagea of Efe, too 
^reat in comparifpn of the deadis lb the laft 
ftagea. A Table formed from fach fegiftera 
mUft give the probabilities of lifb too loW| 
trcording to the obiervations in the 4th Sflay 1 
Md, in the prefent cafe, they mqft be given 
lb much too low, as to afford fufHcieiitieft^ 
ion for concluding, that the greater part 6f 
the bu-ths don't beconie extindt ^till ne^ i^e 
decline of life. 

- After 40, tho probabilitics'of life in' this 
country dccreafc very faft ; and in old age^ 
dtey appear to be lower than the probabilr-^ 
ties of hfe in great towns. I have ailigned 
Ae reafon t>f this faft in page^ 265, &c. AH 
tvrrned of 65 or 70 in great towns^ are a fe-* 
kfted body cctefifting of pcrfons feaibned tb 
their fiiuatibn, and pojfSefTed of conilitutiona 
particnkriy ftlrong; and they may, X think, 
be not improperly compared to a company of 
jHtffons on a nasjardous journey, who are be-i' 
coma A fct of picked ind hardy travellers, iri 
cottfcquence of having loift all die tender an<| 
iiifiroi, and been ufed to incleraenrwcathei* 
and fatigue.-^Perfons of feeble frscmes mayi 
with tbe help df ^the limple maiinei^ -aiid 
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Mre j^rcf the couatry^ attain to did ,^C) 
but in ^great towns they ftand no chznq^ fyi 
this ; the eSc& of which muft be that^. at 
the CfVM time that greater numbers wiU zu 
tain to Qld age In the country^ they will diei 
ofFfafter. Thus t in the diftrid ofVAUJOi 
the numbers alive at 75 are above double tho 
numbers alive at the fame age atBsRi^iJNi 
but thoie who attain to that age at B&nXiidf^ 
have a greater ex^e&ation oi life. The fame 
may be obferved of Northampton com^ 
pared with Vienna and London^'^-^Iu ihort| 
the truth i$t however ftrange it may ftem< 
*'' that the deflrudive influence of great towtis 
^' on life is the very reafon why old people 
'' live longer in them, than jn fmall cowni 
** and in the country/'— Mr* Muret has.t^ 
ken notice of this fad:; but, fuppofing it npt 
general^ he afcribes it to the particular pds^ 
vafency of drunkennefs in his country « He 
had, he fays, once the. cur iofity to examine 
the regifter of deaths in one town, and to 
mark. thoie whofe deaths might be imputed 
to drunkennefs, and he found the numbes fa 
great, as to incline him to believe, that.hrard 
drinking, kills more oi. mankind than pku- 
rifies and fevers,. ai^, all the moiL maligaanf 
diftempccs« This, probably, is very tsuA.% 
but the fd^ I am cooiidering ijs not owiftg.tQ 
it« Df upkenne&.canqot . be iuppofed til pre«- 
vail more in the country thsm in gucai. towBS^L 
And it always deilroys long before old age.*; 

The 
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The bbfehratidhs now made ' are ^pplki^ 
blc t6 the Table for the coimtry paridi in 
Brandenburg &; for it appears from Stifmilch% 
account^ that the births there exceed the 
deaths more than in the country bf Vaud; 
nor is it to be imagined, that there are not 
likewife many emigrations from it, particu-- 
larly, to Berlin and the King oirruJjid% 
armies. 

* From the Tables for Vienna and London, 
compared with the Table for Berlin, it ap- 
pears that the laft of thcfe towns, tho' much 
the fmalleft, has at fome ages e,ven a worfe . 
cffeft on the duration of life than either of 
the former : And the reafon, perhaps, may 
be, that the inhabitants there are much more 
crouded together. See p. 220, — Between 
the ages of 30 and 35, and alfo between 42 
and 52, there is an irregularity in the Ber- 
lin Table, which^ very probably, would not 
have appeared in it, had it been formed from 
the bills for a longer term of years. — The 
like obfervation might be made on an irre- 
gularity in the 2d Table, between the ages 
of 25 and 30. 

From^ the age of 25 to 45, Vienna ap- 
pears, iqi the Tables, to be lefs unfavourable 
to life than London; but it cannot be de- 
pended upon that this is the truth, for the 
Vienna Table may give the probabilities of 
life at thefe age§ higher, only becaufe the re- 
j;;ruits from the country cometo it later, or in 

greater 
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greater numbers, after to and 40, than >in 
£oND6N. A like effccl would alfb arife 
from a greater number of migrations in old 
age from London, than froni Vienna. iSep 
the Note,, p, 25a, 

In forming the Tables for Vienna and 
Berlin, I have applied the corredion ex- 
•plained hv: the 4th EiTay, and . demonflrated 
there to be necefTary ; and, in making this 
correction, I have'fuppofed, agreeably to the 
proportion of the births to the burials, that 
a fifth' of all 'who die in thefe cities, are per- 
fons who removed to them at 20 year? of 
'age— -Notwithftanding this corredion, the 
-^Table for Berlin gives the probabilities of 
life bet^iyeen 10 and Jto^fo high, and in iuch 
yilproportion to the probabilities 6f life' irtf^ 
mediately after ib, as to exceed all the bounds 
of credibility. The true re.afonof this may 
be learnt frbm what has been faid In p.. a 20, 
of the rapid i^icreafe of Ber.l i n,' '! V /7 

M y c hief pur pofe in giving thefe Tables 
is to exhibit, in the moft ftrikihg light,"^ the? 
d^erence between the ftate ajnd duration of 
human life, in great cities and in the country. 
It is not pofliible to make the comparifbri, 
without concern and furprize. I will here 
beg leavp to lay it in one view before the 
reader, . defiring him to take with him. this 
^onfid.eratjon, that, for the reafons I hav^ 
explairiecj'j'^jt can be erroneous onlyby givini 
the ditfejence ia} much too bttle. ,,.,. 

X W ^ P' 2i7» &c. p, 247, p. 241: 

Pro- 



Proportioji of Inhftbitaats dyittg anmidljr til 
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Ag6S to which half the bora live. 



Viiid 
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Prc^poitioQ of <he inhabitants (i) who reach 

80 years of Age. 



PdtDt fCountryPirUh^ 
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t itt 12 |iiD4Q{t 11141 |iift 37 
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Th« 

(/>) See page 2201 I'his proporti<WJ| were tfiere eithoi* 
ilo increafe, or but » flpw locraafe at Berli^t, ^ouM 
certainly be found to b« mucki the fiime with that in Yl«& 
SKKa ftiid London. 

(^} It (hould be recolkaed hctt^ that a tonfiderable 
^aft of tbofe who die turned of ^80 years of age in grea| 
towaff are fmigranti from the country^ who came to them 
in full maturkyy after efcaping the weakheib of infancy. 
And that alfo in general theie Migrates confift of thir 

more btart|r and robuft part of the l^kigjteliix Pn both 

ibcfe 
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• The (ti) Probabilities of Kvlnig one Year in 



t^dds 


Pais De 
Vaud 


Atbirth 


.4i to 1 


Age n 


160 to I 


^S 


117 to 1 


30 


1 1 1 to I 


.'¥^ 


33 to I 


50 


49 to I 


• 60 


2^3 to I 


; 70 


9|toi 


8oj 


4toi 



Country Parlflj, 
Brapctenbargh 


Holy-Crofs 
*-* 


honioft 


Vienna 


Sftpi 


4itoi 


2 to 1 


14 to I 


112 to I . 


144 to 1 


75 to 1 


84 to f 


no to t 


ICO 10 I 


56' to I 


66 to f 


107. to 1 


96 to.i 


45 to I 


$6 to J 


. . 78 to ^ 


55 to I 


31 tp 1 


36 to 1 


56 to i 


50 to I 


24 to 1 


27 to 1 


«f to I 


. 26 to 1 


18. to 1 


19 to 1 


1 1 to £ 


I^.tO 1 


12 to 1 


11 to ] 


6 to i 


8 to I 


7 tP 1 


7 tP t 



Berlin 



i.i-«k 



'|to t 
[23 to I 
50 to X 
44 to i 
y to I 
30 to i 
18 tp I 
12 to I 
7 to I 



t 



XPECTATIONS 



of tAfCp 



-•» 



Vaud 



Atbihh 
Age 12 

30 
^ 35 

45 

. 50 

u 

' ^5 
70 

• ^5 
80 



37 r' 

44f 
544 

27I , 

24 
20 

'7i 

'4l 
12 

9| 

7i 

5f 

■*■■ ■ 



XoantryParift >.+ , _ V- 
inBrandcnburgh'"*»^y-C«>^» 



3 i-J- yeaij 

44 
35f 

sn 

28 ^ • - 

21I 
1*8 

I2i. 

f . • 

7k 

Jf 
41 



431 

35 
32 
28| 

2Sf 
23i 

20 ' 

17 

i4| 

10 

8 

5 



ra 



London 



.l8y 

33i 
26 

J?! 

16 

H 

7 

5 



rj 



'^lenna 



i6|}^ 

3St 

28' 



r* 



-22|. 
20i 

16 

9l 

6f 
5» 



Bdfii 






iSi 



«♦ 



.4^ 



'"•■" • From 

ih^fe accounts the numi)er$ attaining t6 old age in great 
tP^ns outfit l6':%q/m:ucb greater tbaS in the country. In 
Londonyiyiniidy and i^^rA'w^thfey ought to be nearly ^<?<JMpj 
butiwe*fefe,'*'thati In r^allfe^^^^tlfcy are fcarccly half^ 

i"%?l.Th<fe probabilities arfc hett given fufficienUf near 
Ipl tl!(^ pre^nt purpoC?^ and fo as to'err on tKe fide fa- 

A a vourabjtf 
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From this cotnpariibn it appears with, how 

much truth great cities h^Lve. been callpd 

the graves of mankind. It mufl alfo coa* 

vince all who will confider it, that» accord** 

ing to the obfervation at the end of the 4th 

Efiay, it is by no mean$ ftridly proper tp 

confider dur difeafes as the original iatentioa 

of nature. They are, without dofubti in gc«^ 

neral> our own creation. Were ther^ a coun«- 

try, where, the inhabitants led lives entirely 

natural and virtuous, few of them would die 

without meafuring out the wbole period of 

prefent exiflience allotted theniji pain, and 

diftennpers would be unknown among thens) 

and the difmiiiion of death would come upon 

them like a ileep, in confequence pf no olber 

ctofe thati. gradual and unavoiciable decay <,-^ 

Let us then, inftead of charging pjnr Makcx 

with our miferies, learn more to acQufe aaaj 

reproach ourfihet. . i . . 

Tlie reafons of the baleful, jn^ueace Tof 
great towns, as it has beta apw . exhil>ited^ 
flre plainly^ 

Firft, The irr^;ular modes of life, the 
luxuries, debaucheries^ and pernicious cuf- 
toms, which pcevail more in towns than la ' 
the country. 

vonnUe to towns ; \vx ^ niaimer of .foniiing tbe Ta« 
Meft is fuch, that thciy fomctiims give ttiem irre^ulai:ij\ 
and always with lefs cotrediiefs than ther /A-^f^^Mi» ^ 
the fame probabilities for ^Wioii of years. « 

^ 6 Secondly, 



I -^. 
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Secondly, The foulnefs of the air in tovsTnsi 
dccafioned by tiQcleanlineiki imoak» the pf r-^ 
i^iracioa and breath dF the inbabinknt^ 
and putrid fteams from drainti and keifti> 
fith, and cooHnon fewers.^^^It is^ in \ partis 
tukr^ welt-koown that air, fpoiled by breathr 
ing> is rendered fo noxious as to kill in<» 
ftantanedu^y ai^y animal that is put into itii 
There nnuft be catifes in naturS^ continually 

, operating! which reftore the air after being 
thus fpoiled. But in towns it is^ probably^ 

• confumed fafter than it can be adequately re-» 
ftored j and the larger the town i$^ or th^ 
tnore the inhabitants are crouded togetheri 

the thofe this inconvenience muft takepla^p. 

.' - ■ • , 

But I niuft proceed to 6jmt mote Of Mf t 
JtftfT^/^s observations. ««^ In the 4th Efiayi 
p. 266^ &e« I have given an account of ic* 
Veral fafts whkh prove the probabilities of 
life to be higher among females than oigles* 
Agreeably to this it appears^ that in the dif-^ 
tviGt of YAVDf hzl£ the fcmsles don't die 'till 
th« age of 46 and upwards, tho'' half .the 
fnales die under 364 This great difference is 
in fbme meafure owing to the ihtlitary ^nd 
commetcial emigrations among the mai«s» 
but it aj^pears undeniably^ that their greater 
mortality contributes likewife to it* .Xhf 
number of irnks who died» for a courfe of 
years, in 39 parifhes of this diftri^, was 8170J 
AO^rm^f 8x67 j of whom the Aumbef s Hiat 

A a a dieiS 
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died under one year of age were 1817 males f 
and 1305 females ; and under 10 yeara of agc> 
3 09 9 male Si and 2^ 9 % females k Ift t he begmning 
of life, therefore, and before any emigrations 
can take place, the rate of mortality among 
males appears to be much greater than among 

fetnales: And this is rendered yet more certain, 
by the account Mr, Muret gives of the pro«- 
portions of the death^ among males and fe- 

, males in the^^y? year of life, at Vevey.- Ia 
this town, he acquaints us, that for 2Q y^rs 
ending in 1764, there died in the firft month, 

. oi males 135, to %() females i and, in the firft' 
year, 225 to 162. ■ To the fame effe^ it 
i^zd^xsy from a Table giveji by Sufmikb{a)i 
that in Berlin 20^ males d^\Q \n the firft 
months and but ib^female^s ; and in the firft 
year, 489 to 395 1 and alfo^ fronj a.Table of 
StruYik*$i that in Holland, 396 males -die 
in ukQ firAyeaty to 306 j^A?^/i?j-. ^— What is 
moft of all remarkable is, that thefe accounts 
Aew, that both at VeVev and BBjRLiSf tbft 

Jlill-barn males are to the fiUUborn females-^ 
as 30 to 21, onnearfy in the pWpcwtion giVeft 
by the accounts referred to iri^ p. 269. 
: The whole nurriber of inhabitants at Vl^- 
VEY in 1764, Was '3350. /Of thefe -i^jr 
were females, and only 1419 males. Sixty* 
4ix' were mSwerSr and 200 widows. The 

»\iniber of bafchelm^ above 1 6 years 'of age> 

) ■ .. 

■f • •- . - • .. .■ ■• 

wag 
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was 429 J and ofwrgms, above 14 years of 

^S^y 734* ^^ ^^* Jmraf^s TaUes, p. ia4» 
\ Mr. Defarikukzt Paris, and Mr. W'ar* 
^eritin in Sweden, have obfenred^ that not 
only tffomen live** longer than imftf byt that 
>forr/V^ women live longer than^^/<f women. 
The ' regi^rs examined by Mr. Mttrtt con-* 
firm this ; and it appears partkiilarly, that, 
of equal numbers iA Jmgle znd marrieJ wo- 
tnen^ between 15 and 25, more of the former 
died than of the latter, in the proportion of 
2 to I. ' The reiifon of this may 4^6, as Mir. 
Muret acknowledges, thaf the women if^ 
marry, are a fefcOiAl^body, confifflnf bfthc 
morehealthy and vigb^oui part of tfaefex. J^ 
this, probably, is by no means^tbe only rea« 
ibn; for it may, I^tnk, be tx^ifftcA:^ tlut^a 
this, as Well as in aH other infhmt^ the con« 
fequcftces of following nature mi^-be j&« 
vourable. * •!<:.. . : ♦ - * : 

The ia^s recitdd'fetttr,- and at ^ the end of 
the 4di Bfiay, ^rw^, beyond the poffibility of 

denial/(^), that there is a diSerenee between 

* . . . ^ . - 

(tf } la die ]>f ioteS AOcputfT af die Societv \xk JSkak^ 
Lm$n for Efuitahk J0iiranus on Livis and Survhorftnps^ 
there is a Mble ot die values 9F afiiiraoces on ftmak 
livis^ which Aippofes diem to be more hazardous than* 
mJt,&>is: This Table is derired from 'an ofriiiion ge- 
iiendly jreceivei at : die diM it warcompofcdf but taoi 
defirea to inform the public^.that no fuch Ti^le iball 
be admitted into the future olidons of diat Account ; 
thi^ibciety being detenpine^ to maintain the juft xicdit 
ft hibs acquired, bj kseping flxi&Iv, in every inftance„ 
to C9icalft^s^ founded o|( Iheli^ic gbAyryationsw- 

the 



-the xxiort^Uty of piaUs an4 finales. -r« I mu^ 
howcyeir obf?rvcj tl^at it -pMiy be . doubted^ 
whether this differenoe^ ib unfavoora&le to 
4nale$, is natt^if ^nd, the fisljlpwing fajf\fi -witt 
prov^ that I ha^f^jcvSonfgrJ^^h a dpubtr > 
It appears, frqm feyef^. Ifcgiftere- in S«/; 
jmlcib's vfotki^ that t^jp 4iSi$reoce -U; n^di 
lcf& m the. m»fO^ . ^ri^'i: an4 pi^ef of 

agreeaWjf J ^ this,; it appf^r^ ilijcciv|fe,i"&9ii> 
the- nprnber of mali^-.ip r.thl?:.fiq!«i?ry .¥QW?« 

gnd ;fp7,54^,.,^ >o,'<?nf ^upther a6 lo^ tqt 
jpi^, ; la^w^iity 4n^U «>«}/v they were 9544* 

they: iy ere, ;4xp^«iivp of^: g^rrifop, g^ji^ 

and 45938$ or as 100 to 1 174. . ; ■ 

, At -the ; tifj^^, the v^iccpfyi^^j n>(9iitip|}(;d ' in 

P^ iq^t yr^e takeii o^fjlhe iohabitantSri^; ^ 

prqyii^ of r!lE>«r Jer s Ey. ifl Am ^jii<? Akihey 

were diilin^uifhed particularly into ~^es and 

,/«wtf/(M 'under 'iind''absii*"^i«.' • "■ 

In 1738, tho'ftornWr of 

Jlftf/^f «:n4er.a^.'wa$r,ip639»' Females Qjopi' 
Maled above i6 vvm a t i^d^i. Females- iitdi^a^ 

In i74J^ ih^dj gWbcrfr. w«rel,'v ls r . 

Males under 16 — i^jj'^j, Fcmalc§l3754 

Male^abQV!?'.!^..-^.' j^pBt:^ ffipoles 137A4- 

Thft 
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• * 

The inference from thefe fads is very bbviou*; 
They fecm to fliew fufficiently,;' that hutnaA 
life in males is more brittle than in ^males, 
only in confequence of adventitious caufes; 
or of fome particular debility, that takes place 
in polifhed and luxurious ibcieties, and efpe*^ 
cially in great towns {a). 

From the proportion of the births to the 
deaths in the diftrift of Vaud, as mentioned 
in p. 346, it follows, by the rule in the note 
p. 205» that the inhabitants ought to double 
their own number in 120 years. Bat the 
fadt i$» that fo many migrate Into forerga 
armies and with commercial views, that their 
increafe Is fcarcely fenfible. Mr. Muret, 
after obifcrving^this, enters into a general ac- 
count of the caufes which oMlrud popula- 
tion in his country. Among thfefe heipfifts 
particularly on Luxury and the Engros- 
sing OF Farms. I wi(h his obfervations 
on thefe fubje<fls were not applicable to the 

• (a) Tlic number of deaths for 60 years ttVEVSy, 
in the bnrrvinter months, (Decem b er, January, Febru- 
ary and March) were to the deaths in the four fummer 
months ( June, July, Auguft and September) as 2140 
to 1697, or 5 to 4. (See Mr« Muret*s Tables, page ioo)« 
lo London this proportion is neady the fame. At 
Edinburgh, as 4 to 3. In 15 country to«^ns and 
pariihes mentioned by Dr. Short {NiwOb&rvaUom^ p. 142}. 
as 50 to 41. — It is remarkable, that tne "births alfo in 
winter to tfaofe in fumnur are at Vevey as 5 to 4 ; in 
London as 8 to 7 ; in the country towns and pariihet 
jiuft mentioned, as 7 to 6. 

A a 4 prefeht 



prefent ftate of this kingdom : But, pcfhapi^ 
tjiere U no kingdom in tl^e' world to which , 
they ard Jo applicable, r-r- In confequence of^ 
the cafy communication lately createfl, b^T. 
tween the different parts of the kingdopi, 
the London faQiions^j and manners, and plear- 
furcs, have been propagated every, \vhpre t 
and almofl: ei^ery *diftant town and village 
noV vies with the capital in all kinds of ex* 
penfive diflipatioq and amufemcnt. This 
enervates and debilitates, deftroys virtuous 
induftryi and brings on poverty, dependence 

and venality. Wi^h refpe.dt, particularly,^ 

tp the cuftom of engrojjing farmu M^.M^ret 
obferves, with the higheft reafon, that a large, 
, tradt x)f l^nd, in the hands of orte mart, docs 
not yield fo great a return, ^s when in the 
hands of feveral, nor does it cnjploy fo many. 
people J and, as a proof of this, he mei^tions 
two pari (hes in the diftrift of Vaud, one of 
nyhich (once a little village) having beeH; 
thought by fome rich men, vy^as funk intp % 
iingle demefne ; and the otjier, (once a fingle 
46fnef7ii) having fallen into the hands offome 
peai*ants',vvasb^cpme a little village (^y^-r-Hov^r 

(a\ By the hw^ of Ijtcimus no Roman was to hold more 
than hvenjugera of land. '* Only revive, fays Mr, Suf^ 
^f mllcby this lawg or thzt of RcmuI^Sy which limited 
f* every Roman to two ju^er.a^ and yott will foon con- 
f* vttt' a barren defarf into a bufy and crouded hroe,^* 

Both Mr. Muret and Sufmilch obferve, that the incrcarei 
pf pijluragi has the fame effeft wit;h the engroffing of 
Arhls ; much more ground, when employed in^this way, 
peing riciceflary to maintain the fame iiumfeer pf people, 
^if'-yg^h'en employed in ilHa^f'^ ^ ^ : ; 
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tjjany fa^fts^of, the forjtiet.kirid can thiscoutH- 
try now fur/iifh ?— And. there is rpafon td ^ 
^ppreh?nd they \vill go on increaling.— -.T^z 
quftom of engrpiling farms eafes landlords Q$, 
^he troi^ble attending the necpe^Ii ties of.littl? 
tenants; and the repairs of cottages.-^Agrcall^ 
farmer, by commartding the markejts^ ; and* 
cJVawing to himfelf the profits which wouJ4 
have fupportcd feveraj farmers, ip . G^pajbtle^-. 
\jvith lefs Culture, of paying a higher rent,, 
par fliperiors, therefore, find their account 
in this evil.' — 3ut it is, indeed, erediiig. ^/*^ 
vate benefit on public calamity ; ar)d> for thp 
lake of a temporary advantage, giving up the, 
nation to cjepopylation and ;«iiifery* r- We 
have, for many years, been fueling. fh© trutli 
of this obfcrvation- The high pripQ of all 
then^eartv^ of fubfiftence, occalipqed ccftaia^, 
Jy by this pradicei as well as by the h?avy 
Aveight of our taxesji^has long been. the ob-» 
je<3:' of yriiverfal complaint^ and it is groW-r> 
ipg more fo every day, and fpreading; every 
where, checking marriage, loading our tna- 
nufadtiires, and diminjljiing, the number of 
our people. 

Dr, Davenant^ ( the beft of all political 
writers), tells us, that at Michaelmas^ in the^ 
year 16S5, it appeared by a furvey of tha 
^eaf tb*:bQoka ia)^ that the nuniber of houi^. 

{a) At tbis tinie there was ^ ta>^,of two millings J!jn circry 
fire-hearth; wfcich was taken off at the Hevoi,utipj^j^ 
^ecaufc reckoned ^' ppt opiy a gr*at oppreflion to th^* 

« pooiifur 
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III allENOi^AND and Wales was i>300|6o<v 
Ajf which 554^63 1 were hoqfes of only wc 
chimitey. See Dr. Dafoenanf% worfc^. Vol. II. 
203.— -In bis ^fay on Ways andMems^ kc. 
ol. !• p* 33» he gives a particular account 
df the uttmber of hoqfes in every countyt^ 
according to the beartb^books of Lady-day 
16901 and the fum total then was 1^3 191215. 
'^^At the re/loratian it appeared by the fame 
]ftearth-books» that the nuaiber of houfes in 
the kingdom {a)^ was 1,2309000.-— In the 
interval, therefore, between the rejhratim 
and the revolution the people of Ej^olanp 
had incrcafed above 300,000; and '^ of 
** SACALi^ER TEHSMENTs, Dr. Davenont 
«i obferves (^), there hadbeeni ffom 1666 to 
** 1688, abbut 70,000 new foundations laid.*' 
•»-**Bat what a melancholy reverfe has takeo 
tilace fince?— ^In 1759 the number of 
noufesinEN6LANDandWAL£swas986,482; 
of which not more than 330,000 were cbt- 
cages having lefs than ieven windows. «-~- In 
1766, notwithftandihg the increafe of build* 
ings in London, the number of houfes was 
Reduced to 980, 692 (r). According to th^ 

H pQ<mr fi>rt, but a badge of ihverjr on tb€ whole pee- • 
>* plf, cxpofing every 4|ian's houfe to be entered into 
^ aftd learched at pleaiare by perfons unknown to him/* 
^P'MmAh i^ihf a^Jir taking ozvay $hi rit^mif inifing hj 
hnltth'fnMiy^ I William «^^ Mary, Chap. lo* * 



{o\ Contioyation of Ra^n^ Vol. L p. 53* 
(^} Dr. Davewanfs worte. Vol. I. p. 370. 
{c) ^ct Confideratiom en the Trade and FtndtkfS 6f tMi 



^ingdm, P- 9S»^v^8, : PVillted for*J5W*|/f* *766.' See 

'* accounts 
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^bceodoti then, our people Ibtavci Ghee tne y<air 
1690^ decreafed near a mSMommJ a ki^.^^ 
And the wafte has fallen principally on the 
inhabitants of cottages; nor indeed conld il: 
fall arty ifherc niQre unhappily 5 for, frpta 
a)ttages our navies and armies are fuppUdd» 
and the lower people are the chief ittrehgth 
and iecuritv of every ftate, — What renders 
this calaoiity more alarming is, that the m^ 
habitants of the cottages thrown down in the 
country, fly to LoNDOjff and other towns, 
there to be corrtipted aild periih (ii).-«*«I know 
I (ball be here told that the Revenue thrives* 
3ut this is not a circmnftance from which an^ 
encouragement can be drawn* It thrivesf, bv 
a caufe that is likely in ^e to deftroy tk>in 
itfelf and the kingcfom ; I mean, by ah in^ 
creafe of luxury, producing fuch an iiicrealb 

(«) Dr. Davitumi fays, from Mr, JCrV/s Obftfnrstiofii^ 
<f that the fupplj of London alone takes up ,a{K>ve Mf 
<< the neat iocreafe of the kingdom/' *^ Is jt then io be 
wondered at« that the fupply ottbe wafte in all the towne 
of the kingdom, added to that incre^ of lumiiy aikl 
faxes, and of the drain to our mrmin^ naviis 9tiAfmdffi 
Jittlentitasf which has taken place within thefe 70 yearSf 
ihoidd have fo f^r exceeded the incixaUe of the kinniomt 
^ to produce the depopulation I have vientioiiedF t-^Ii; 
has been afierted by political calculators, that 99 ffip^r 
Iztioa can bear more than one AJdier for every huMltd 
fouls. This is faying a great deal too much i but were i( 
true, the number of our foldiehi ttnd fai)ors, ei^en . in feau^ 
would alone be fufficlent to roduce us to nothing in a 
little time* 

' A flouriihing commence, tho' fovouraUe to papulation 
io fome r^fpc^s^ i$^ I thin]^ oq t^ whf^> exoremdy 
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oi cmftunptiM and mpt^tatwn' {a}^ -zi fe^ 
oretly decelerates ruin, while at pre/hht^^^^T' 
a& tlie Hcucnue is concertied) it ove'rbalartces 
the cffcAs of dcpopuktion.-**-^ — Wftat rdmc^ 
dtos can be applied in fuch circtwnftarrces ?i— r 
Tbi/iis aqueftion of great impcttan*, wbicft 
nquires a more deep and careful difcullioh 
tiiao I am capable of giving it. » I Will, there-' 
fiorcv only apfwer g-cnerallyiand Ar/g^ in a* 
flyie and language limilar to* Mr^ Murefs. 

v;Enter-4rrtaiediiftely into a deciflve enquiry 
intotbe ftate of population in the kingdoms- 
Promote' agriculture.— Driv^ back the inha- 
bitants of townsinto the country. — ^Eftablifli 
ibmc regulations for prefervin^ the lives of 

unfavourable; ^i?d^ while, it Matters,, may be deftroyiiig > 
Particularly, by increaling luxury^ the worft enemv of 
pbpulation as well as of public virtue ; and by calling 
off too many perfons from agricjilture to unbe^tby 
trades and the fea-fervice.— Suppofe 50,000 failors, add- 
ed to other burdens, to have been formerly the whole 
number the natitm could bear wirhout decreafing. In 
fuch circumftances, it is plain, that any caufe§ whith 
dotibled or tripled that number, would depopulate wiph 
rspidity. . ' ' 

{a) For Example. In London, thofe who ufed to 
fatisfy themfelves with one houfe, or perhaps halfz, houfe, * 
mud jQow^ have,<u;^ houfes.. Thofe who ufed to live 
plain muft no.^ live hfgh ; and ihofe who ufed to walk^ 
muft now he carried. This is the reafon of the incrcafe 
oTconfumption and of buildings in London, and nor an 
i^creafe of the iqha.^itants, for th^ number of inhabitants 
' is'certsrinly lefs now than it was forty years ago. \id^ 

\\,, yr\\i\..j^ ' : : . , infant%, 
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infants.-^— Difcouragc luxury, and celibacy, 
and the ingroffing of farms<*-~Let there be 
entire liberty ; and maintain public peace by 
a government founded not in conjirainty but 
in the reJ^eS and the hearts of the people.^— 
But above all things, if it be not now too 
late ; ^^ find out means of avoiding the mife* 
** ries of an impending bankruptcy, and df 
cafing the nation of that burden of debts 
and taxe3 under which it is finking/*- * 
But I am crying in vain. Corruptions and 
follies of the worft fort have, I am afraid^ 
taken too deep root among us. 
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Additional Observations 

CONCERNING 

The Schemes of the Societies for 
providing Annuities for Widows, 
and for Perfbns in Old Age. 

« 

THE following fhort and ea(y method 
has occurred to me of trying the fuF-* 
ficiency of all fucfa fchemes as thofe of the 
London Annuity ^ and the Laudable Socles- 
ties for the benefit of widows. 

In an adequate fcheme it can make no dif-» 
ference whether the annuities themfelves are 
paid, or the value of them in a fingle pay- 
ment at the time they become due.-— Sup-« 
pofe then a fbcietyjuft eftablifhed, confiftingof 
600 members, all married men at the age of 
40, each of whom, befides one payment fix 
hand, is to make an annual payment of fi?e 
guineas. Suppofe alfo their wives of the fame 
agCi and every widow to be entitled, on the 

day 
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day her huf^and dieSi to a life-annuity of 20/4 
the firft payment to be made at the end of 
Kalfayear. — Suppofe further, that the fo- 
cicty is to be kept up for ever to ^00 mertt- 
^bers, by admitting new ones at the age of 
40, as old ones drop off. < • ■ In the firft year 
(according to Tables III. IV. aoiV^ 4p' 
findix) twelve members, at leaft^.will die> 
and leave twelve widows, each entitled to 
20/. per annum. The value gf jfuch ah an- 
nuity to commence at the end of half a year, 
the age being 40, is 14^. years purchalia, 
by Tabic III. Appendix^ reckoning intereft 
at ^l per gent. The value, therefore, of 12 
fuch annuities ; that is, the whole amount 
of the fums becoming payable during the 
coorfe of the firft year, is 3480-/. — The an^- 
.nual contributioQ is 6oo,timea J guineaSj or 
150A and this, together with its intereft 
Por about half a year, or 3205/. is. all that 
fuch a ibciety could be poflefted of to beojt ^ 

.an annua! expence of 3480/. It appears, 

thcreforej, that, in order to fuppori the c»r 
pence of the Aippofed annuities, the annu^ 
.contribution of each member ought to havp 
beea more than five guineas. 

In a fimilar way it may be proved, th^ 
^neither is fuch an annual contribution an 
adequate fupport to an annuity of ioA if" a 
member lives om year, 15/. if he lives twfk 
years, and 21/. if he lives three years. This 
will appear from the following account; into 

wbi^h 



^hlch I have not taken the contributions of 
the firft members at the beginning of the 
iifft year, becaufe I fuppofe them fcarccly 
fufficient to beat all the expenccs of manage^, 
meftt during the whole duration ofjhc fo* 
ciety ; But the firft contributions, or pay- 
ments in hand, of all fubfequent members 
are included^ thefe being neceflary to fendeif 
the' fum.of the annual contributions con- 
ilaritly'31.50/. .as the account fuppofcs^ 
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3260/. — The Stock of the fociety at the end 
— „ of the 2d year, being the contribu- 

tion of 600 members ae the end of 
the j&/? year, together with the in- ; 
tereft for a year. 

DcduA 1710/.-^ The value of 12 life-annuities, of 

•,...,^ * ' loA each, to 12 widows, aged 41, 

left in the courfe of the 2d year, at 
14^ yeafs purchafe. 

Remains' 1550/. — 

Add - 3260/. —^ The contributioo of 60a mcmbcrf 

at the end of the 2d year, together 
with its intereft for a year. . ^ 

Add - 54/* — Intereft at 3 J of 1550/. for a year. 

Sum - 4864/. — 'Stock at the end of tiree years. 
Deduft 2520/. — Value of 12 annuities, 15/. each, 
>■■ to 12 widows, aged 42, left in the 

courfe of the 3(1 year, at 14 years 

purchafe. 

Remains 2344/. 

Add - 3 2 60 /. — Contribution, together with its in- 
tereft, for the 4tb year. 
Add - 82/. — Intereft of 2344/. for a year. 

Sum - 5686/. ~- Stock at the end oifmr years. 
Dcduft' 3465/. — Value of 12 annuities of 21/. each, 
*— — — . to 12 widows, aged 43, left the , 
4th year, at 1 3f years purchafe [a. ) 
Remains 222 J /. 

Add - 3260/. — Contribution, together with its in* . 

tereft, f(»r the 5th year. ^ 

Add - 7 8 /. ~- Intereft of 222 1 /. for 'a yeari, 

5SS9 ^- — SrocK^uit, the end oifive years. . 

(4) A fociety chat chofe thus to pay the ntalnts of the annui*^ 
ties at the time they became doe, inftead of the aniiuities them- 
|elves» would enjoy parliealar adsa^ges ; 'for little or nothing 
would depend on the improvemenl it made of mon^i and 
time would foon determine whether ft went on an adequate 
plan, -«— - A proof of the fame nature with that here gi^en* 

may 
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It mufl: be obferved> that the ftock laft 
gtveo, is lefs than that immediately preced'* 
lag it 3 and that, confequently^ iil 5 years^ 
the fociety mud begin to run out» and the 
annual contributions appear to be infaffici«- 
efit. 

The firft members will leave much the 
fame number of widows every year, fdr a 
few of the firfl: years of the fcheme.. After 
the firft year alfo^ the members admitted to 

may be deduced^ hj confidef ing tbefe focietic^ ^ bodies 
of men united for the py rpofis of afiiiring to oiie another^ 
from year to yeat, annuities for their widows j ^nd the 
way of finding the value of fucb an afilirance is, to multi- 
ply the value of the annuity, by the probability ^that it will 
become payable in the cpurfe of the year. — For inftance^ 
L<t the member's age, and alfo his wife's^ be 40. Let 
the annuity be 20L perann^ for life, or an annuity whofe 
pfefent value is, by Table VL (reckoning intereft at 3^ 
per cmu) 14 years purcHafe^ that is, 280/- The pro- 
bability that a perfon at the age of 40 will die in a year» 
and that his tyife of the fame age will live a year ; of, in 
other word^, the probability, that fuch a member will 
leave a widow in the courfe of the year, is, by Tab. IIL 
«^ muhipUed by 4|^ or •0ii9&. |&e p« 18 an4 23.) 
TbQ value of the aflurance, ^erefore, is .0198, multi« . 

{»lied by 280, or, 5/. 1 1 ^. -^ In the fame manner the va- . 
lie of a like afiuranee for a year at any other ages may 
bt eaftly calculated* At the age of 35, it is 5/. 7 s. At 
Aq tec of 45,. it is 6y. 71. . The value, therefore^ in-^ 
creales continually with age \ and^ if gtVeo in an ^nnuld - 
payment conftantty the fame, which is the ca(e in thefe 
fof^ielies, i^.9ught to be gi«atef ^an tfie annual payment ' 
due for one yea? at the cosHnen^ement of the afiuranee. 

Five guineas /yr anitum^ thcirefore, is, denwnftrdkb^ an 
iafufficient payment from a oarried man for a Ute-an- 
IMiitjr 0^20 A to bit wklov* v 

B b 2 fupply 
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fupply vacancies, (about 24 annually) vrMI 
begin to leave widows; and, as the whole col- 
ledive body (fuppofed to be kept up to 600) 
will be continually growing older, the deaths 
among them, and confequently the number : 
of widows left annually, will be continually , 
increafing ; whereas I have fupptffed them 
to remain the fame.— This calculation, there-^ 
fore, is as favourable as it ought to be > and 
every one' whp will examine it muft be con- 
vinced, whether acquainted or not with the 
method of mathematically inveftigating the 
values of life-annuities depending on fur- 
vivorfbips, that all that the focieties now 
fubfifting promife to widows more than 20 L 
or at moft 20 guineas per annum^ for an an- 
iHial contribution of 5 guineas, qan have no 
permanent fupport ; and, if paid to prefent 
annuitants, mufl: be fo much taken away 
from {oxxic future annuitants. And this ap- 
pears too on the fuppoiitions, that there is. 
no difference of age between men and their. 1 
wives> that money is improved perfedlly at ; 
compound intereft, and that the probabili- , 
ties of life among females are not higheir 
than among males. — -How melancholy thcii 
is it to think of the encouragement that has ^ 
been given to thefe focieties? — There aro 
now in almofl: every part of this kingdom, 
fome inftitutions or otherof this kind, form-' 
ed juft as fancy has didated, without any 
knowledge of the principles on which, the i 

value&^ 
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Values of life-annuities and rcverfions ought 
to be <:alculated {a). I can, however, with 
pleafure, acquaint the public, concerning the 
two London focieties, of which I have taken 
more particular notice, that, confiding in 
general of gentlemen of charafter and fen fe, 
they have liftened to the information which 
has been offered them; and, in confequence 
of it, either have already, or probably will 
foon, refolve on fuch amendments of their 
plans as may render them permanently and 
effedually the means of the good intended 
by them. 

*I wiih I could fpeak with the fame fatis- 
faflioa of the focieties in London for pro- 
viding for Old Age, It is true, t&ey are like- 
wife endeavouring to reform ; but in general, 
as far as I know any thing of them, fo feebly 
and ineffedtually as to leave little room to 
doubt, but they will remain what they have 
hitherto been; Dangerous Bubbles.— 
Some of them, in confequence of advancc- 
mentSt, fince the firft publication of this 

(a) There is a fociety held at the Nag^s-head Tavern, 
LeadenhalUJlnet^ called the Amicable Association, 
for the benefit of widows and children, eftablifhed July 7, 
1767; which, for no more than an annual payment of 
two guimasy not only prqmifes the very annuity menti- 
oned above to the widows of members, but, if they leavo 
no widows^ to their children alfo 'till they arrive at the 
age of fourteen years, befides 5/. towards putting them 
to apprenticefliips. — r— There arc, I am afraid, feveral 
more fuch c(;r^/fW inftitutions in, London; beiides 
jnany fcattered every where in the country. 

B b 3 work, 
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work, require now from thofe who apply for 
admiffion higher contributions than thofe re*- 
cited in the 4th Se£t. Chap. II. of this work, 
But they pught to remeniber, that 'till all 
who have hitherto contributed too little, have 
either advanced (heir con^ributlops apd paid 
the compenfatipn-^money mentioned in page 
ii6j or confented to fuch dedui^ions from 
their annuities, as (hall be propprtioned to the 
deficiencies in their payments : They ought, 
I fay, ^o remember, that 'till this is done, a 
reformation that went even fo far as to rer 
quire thej^// values of the annuities from all 
future members, would do them no great fer-? 
vice.— The trqth^ however, is, that reckon^ 
ing intereft at '^k p^r cent, their contributir 
pns are ft ill, in general, nc^r a half below 
what they ought to be (tf). Is it pofSble 

then 

(tf) The true yaJue of 44/. f^ apnu^y to be C|ij5yet| 
after 50, by a perfon now 40, h (reckoning i^terefL it 
34' per^ ant.) 34/. iQs* in annual payments beginning 
immedi^ely. The yaliie now required by the Spcicty or 
London Annuitants is 42/. 7^. in admiAioii moneys 
and jL 71. in half*yearfypviymtnt$. This fociety, there- 
fore, does not yet take half the value of the annuity it 
promifes. The fame is true of the Rational Annuity- 
Society, held at the Antwerp Tzvtxn^ Thnadneedle-Jlreeti 
and yet this fociety very mdejily aflyres the public, tha? 
it is formed on a plan incontestably durable. 

The Public Annuitant Society, likewife, (Sir 
Richard GlYn, Bart. Prcfident) while its number 
continues between 609 and 700, is not to take at fevc- 
ral ages half the value of its annuities; and thofe whq 
have been admitted while the fociety continued under 500^ 

don t 
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then to fpeiik of theft ailbciation^ with too 
much fevetity ? Can any benevolent perfbn 
fte them, without cronccrn, going on with 
fchemes that have been demonilrated to bb 
infufficient^ and f^tt to end in confufioh 
and calamity ? — One fociety boafts, that it 
confifts of 1 100 members ; and another, that 
it poffefles ah income of 8506/. pernnmwi.-^ 
What is this but fliamelefsly boafting of thfc 
cxteftfive mifchief they are doing ? — Some 
time dgo they might have pleaded ignorance; 
l)Ut this is a plea they cannot now make. 

There are two focie ties which I muft except 
from thefe cenfures.— The. members of the 
Friendly Society, convinced of the infufii- 
ciency of their plan, have done themfelves 
great honour by revolving to break up, and 
retarniAg undimini(bed the nioney -they had 
taken.— The ConSolidA^ted Society, alfo, 
requires now the full value at £^per cent, of the 

don't pay a tHiRD of the true values. —Th^ Wist- 

MiNST£«i Union Socitty o( Jnnuitantfy held at the&0»- 
dard Tavern, Leicejier-Fields^ promifes to a perfon, aged 
30, an annuity of 25/. for life ^fter 48, for 3/. i6#« 
per mmunh 'till 4^, payable quarterly. The true value 
is 9/. 10 J. per annumj payable quarterly. The value rr« 
juired by the fame fociety at the age of 10, is i/, per ^n^ 
num. The /r«^ value is l/, 131. per annum. — Every onfe 
who will calcttlftte in the manner djre<^ed in (). 114, &c* 
or in Quelle VL p. 17. may make himfelf as fut^ of alt 
this as he can be of any thing. 

I have here mentioned the three laft ibcieties particu^ 
tarly, becaufe no notice has been taken of them in page 
|ia, &c« 

B b 4 simviltles 
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.nuities it promifes, according to. the LoNDoif 
Table of Obfervations. When the contri- 
butions are advanced a little higher, or to 
the values by Dr. Hal/e/s Table at 3 f per 
cent, intereft ; and when, befides, the firft 
members have confehted to make good the 
deficiencies in their contributions, this fo«- 
ciety will, in my opinion, have attained to 
^^cdtitude and fafety.—— It is proper I fhould 
add, in order to prevent miftakes, that the 
ibciety for granting annuities increqfing byfur^ 
vivorjhip goes on a plan difFgrcnt from any I 
liave confidered^ and the nature of which 
implies fafety. 

Some think, that thefe focieties may pro- 
vide a proper fecurity for younger members, 
and for all that fhall become annuitantSv in 
more remote periods, by preferving untouch^ 
cd all the ftock they (ball be poffefled of, at 
the end of ten years, from the time when 
the payment of the annuities fhall begin. 
But this is a great miftake. An inadequate 
plan muft neceiTarily h^ntfii fome by robbing 
others. For fome years after the commence- 
ment of the annuities, the annual income of 
z fociety muil exceed its difburfements ; and 
all that time the firft annuitants will receive 
tnore than they ought to receive, at the e:^- 
pence of all that are to come after them ; 
|ior is there a method poifible of preventing 
this injuiUcet*^-—Th9 cffc^, in particular, 

of 
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t»f foch a regulation as that now mentioned, 
will only be, that a little will be fecured to 
annuitants in later periods, whereas other- 
wife they might have had nothing. I fhoulcji 
be t6o tedious were I to enter minutely inta 
the explanation of this. The general reafon 
of it is, that by paying too much to the ^rfi 
annuitants, that accumulation of flock which 
the calculations fuppofe {from Jiirplus mo- 
nies, while the^ annuitants are increafing) 
would be prevented ; and the a£tual ftock, in 
confequence of this, be rendered fo much 
fmaller than it fhould have been, as to leave 
'but a fmall provifion for the laft annuitants. 

In (hort. In fuch a fociety, the payments 
to annuitants Would become equal to its in- 
come, long before their number rofe to a 
maximum ; and, therefore, if the fociety main- 
tained its refolution not to enter into its ftock, 
the annuities would, from that period, de- 
creafe continually, 'till, at laft, they funk as 
much lower than they ought to have beeoi 
98 they were at firft higher^ 

I have mentioned in the introdudion to 
this work, p. lo. the interpofition of the 
legiflature. I don't know that this is to be 
cxpeded. But the following reafons feem 
to prove that it would be highly proper, 
fhould thefe focieties continue much longer 
deaf to the calls of juflice and humanity. 

Firft. They art laying (as I have proved) 
the foundation of much future mifchief ; and 

no 
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no government ought to fee this with a 6afe« 
lefs eye. 

Secondly. The principle by which they 
are upheld is baie and iniquitOuB. The /rf- 
Jent members belkve that the fcbemes* they 
are fuppor ting will laft their time^ and thoit 
they fliall be gainers ; and as for the injury 
done to their fuccefibrsi it is at a diftanoe^ 
and they care little about it.— In Conformity 
to this principk, the founders of theie (ok 
cieties begin low ; fo low^ as not to re(|uire» 
perhaps^ % fourth or z^tb of the values of the 
annuities they promifb. Afterwards; they 
advance gradually) juft as if they imagined^ 
that the value of the annuities was nothing 
determinate, but increafed with every .in^ 
creafe of the fociety* But, as no ignorance 
can believe this, the true defign appeals to 
Be, to form foon as large a ioi^iety a6 pOf^ 
fible, by leading the unwary to endeavour to 
be foremoft in their applications, leaft the 
advantage of getting in on the eafieft terms 
Qiould be loft.-— It is well known, that thefe 
arts. have fucceeded wqnderfully, and that^ 
in corifequence of them, theie fbcieties now 
confift orperfons who, for tht Jkme an^uitie6« 
make higher or lower payments according 
to the time when they have been admitted s 
and the generality of whom, therefore, muft 
know, that either more than the values have 
been required of the triembers laft admitted i 
or if not^ that they are themfelves expelling 
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fonfiderable annuities, fbr which thej have 
given no valuable confid&rationt and Virhich^ 
if paid tb^m, muft be ftolen froiti the pock^ 
ets of fome of their fellow-members. What 
fCeneSj therefore^ of dijhmefty on the •ne 
hand, and of unhappy credulity on the other^ 
are thefe fbcieties ? 

Thirdly. There are many honed: men in 
thefe focteties who, having, thro' mifinfor^ 
mation, had the misfortune to enter into 
them, now repent, and would b^ glad to 
withdraw. But, having . made confiderable 
payments which they cannot get back, they 
are forced to go on with further payments, 
in order to avoid }o6ng all their former ones, 
Thcfp perfons wi(h ror afliftance from the 
legijflature i and their cdfes> I think* require 
afliftance. / 

Fourthly. The fufferers by thefe aflbciai- 
tions may, perhaps, jbme time, or other, come 
to be burdens on the public. This happen*- 
ed in the cafe of the fufFerers by the Cha-. 
STABLE Corporation, for whoie relief 
the parliament, in the year 17339 granted a 
lottery of half a million. The company of 
Mercbrs are al(b now enjoying a parliament* 
tary aid, in order to enable them to fulfil 
their engagements to widows ; land it is vreii 
]cnown, what expences were brought on the 
public by the bubbles in the South-fea year.— - 
Ought not then the danger of fuch expences 
hprcaftcr to be prevented ? 

I will 
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t will add, that it feems to me^ that were 
thefe Societies indeed formed oa durable plans^ 
there would be reafon for fubjedting them ta 
£:>me regulations. In all of them the annui-* 
ties are to commence many years before old 
^ge ; and in fome, at alrnofl every age. Such 
annuities^ were they to become very commoa 
in a date, might have a bad efFedt^ by weak-^ 
ening the motives to induftry, and promoting 
diilipation and idlenefs. — — I have declared 
a high opinion of fome inftitutions of this 
ibrt. Indeed no one can think more highly 
of them, when their objedl is the fupport o£ 
the deftitute widow, or in any way the relief of 
unavoidable diilrefs ; and, particularly, when 
they are dcfigned to enable the lower part of 
mankind, to provide againfl' the wants and 
incapacities of old age. I have propofed a 
plan of this kind at the end of the third Se£t« 
Chap. II. and I will here beg leave to recom-i 
mend another which, I think, were it car-^ 
ried into execution, would be very ufefqL 
I mean, a plan for eftablifhing Parish An- 
nuities, which was propofed to the public 
in the Public Advertijer for the 22d of July 
laft ; and which has been fince re-publiflied 
with improvements in fome of the other pa- 
pers,— r—." It is a common {a) obfervation,'* 

< as 

(a) The amount of the poor-rate for one year at the 
end of the reign of king Charles II. was 665,362/. See 
Davenanfs works. Vol. I. p; 38. » ■ ■ The prices of the 
pieans of fubfiftence have been fince doubled \ and when 

thi& 
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as the ingenious propofer of this icheme ob- 
ferves, *Mhat the money annually raifed for 
<* the poor amounts to, at leaji^ i' million a * 
*^ year 5 and that. yet in many places they' 
«* are but indifferently provided fon To 
'* make provifion for one's old age is fb na-, 
*' tural a piece of prudence, that it feems 
^« at firft fight wonderful, that it fhould not ' 
*^ be generally pradlifed by the labouring 
*' jpoor, as it is almoft univerfally by per- 
•* fons in the higher pathsof indufti-y: Nor' 
•* can. their negligence in this refpe<3; be 
** accounted for, in any other way fo na- ^ 
turally, as by afcribing it to their wanting^ 
proper opportunities of employing the 
money they might fave, iii fome fafe and 
eafy method that would procure them a' 
«* fuitable advantage from it in the latter pe- [ 
«• riods of their lives. Thev know, for the 
** moft part, but little of the public funds i 
•^ and when it happens* that they are ac- 
«• quainted with them, the fmallnefs of the" 
^* fums they would be entitled to receive, as 
^^ the intereft of the money they could af-. 
'* ford to lay out in theitt, is no encourage- 
«* ment to them to difpofe of it in that way. 
•^ What inducement, for inftance, can it be 
^^ to a mai> who has faved ten pounds out 

this is confidered \ and alfo, that an increafe of parifli 
poor muft be one eSedl of the caufes that produce depo- 
pulation ; it will appear probable^ that the obrervatioii" 
above-mentioned does not exceed the truth. 

6 ''of 
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of his yejir's wagcs^ jto ioveft it io the ptlr« 
cbdfe qF 3 ^^ c^ir/". Ba»k atmuiiies, to coH'* 
iidcr that it wUl produce him fix or feven 
HiUUngs a yew I It is hut the wages of 
three 4ay$ labour-^And if they lend their 
money to tradefmen of theb acquaintance, 
as they fbmetimes do, it happens not un- 
frequently that their creditor becomes a 
bankrupt, and the. money they had trufted 
; *^ him with is loil for ever ; which difcou- 
rages others of them from faving their 
money ^t all, and makes them refolve to 
fpend it in the enjoyment pf prefent plea- * 
•* fure. But if they faw an eafy method of 
^^ employing tk» money they could fpare, in 
'^ fuch a manner as would procure them a 
*' coniiderable income in return for it at fome 
future period of their lives, without any 
fuch hazard of lofing it by another man's 
folly or Q^isfortune^ it is probable they 
'*. would frequently embrace it : And thus a 
^' diminqtipQ of the poor rate o^ the eftates 
^^ of the rich* aa increase of prefent induftry 
and fobfiety in the poor, and a more in^ 
de|>endent and pomfortaHefupport of them 
in their old age, would be the happy con- 
fequences qf fuch an eftablifhment. Now 
this mighty he e^dted ia the foUowing 
** method, ^ 

, Firft, " L^ thechurch^wardens andover«» 
*^- fecrs of eycry parish Ibe impowered, by aft 
•« of parliament, to grant hfe-annuities to 

'' fuch 
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<^ fuch of the inhabitants of the parifh, as 
^< (hall be inclined to purcbafe them^ to com- 
«< mence at tbe end of one, two, or three 
f ^ years, or fiich other future period of time 
^^ as the piirehafer (hall chufe, and to be paid' 
«• out of the poor-rates of the parifh, fo that 
^^ the lands and other property in the pari(h 
^* that is chargeable to the poor-rate, fhall 
^* be anfwerable for the payment of thefe 
*< annuities.— This circumftance would give 
** thefe annuities great credit with the poor 
«« inhabitants, by fctting before tlicm a fo- 
«* lid and ample fccurity for the payment of 
« them. 

Secondly, ^' Let the annuities, thus grant- 
*♦ cd to the poor inhabitants, be fuch as arifc 
•< from a fuppofition that the intereft of mp- 
<* ney is 3 per cent, or fome higher rate of 
'^ intereft, if the church-wardens and over- 
•^ -ieers of the poor think fit to make ufc of 
•^ fuch higher intweft. 3 -* 

^ Thirdly, ••But at the rate of 3 per c(nt. 
^^ the piirehafer (hould have a right to an an- 
** nuity, aiid the church-wardens and over- 
^< ieersef the poor ihould be compell^le to 
*« grant it. 

« Fourthly, '^ No annuity depending on one 
** lifo Should ejfceed 20 /. a year. , 

Fifthly, *' No lefs fum than 5/. ihould 

•t be allowed to be emplb3red in the pur- 

** chafe of an annuity, ^f— This is to avoid 

f ^ intricacy and fnultiplicity in the accounts. 

2 Sixthly, 



•• ovcrfecrs of the poor, in proper books for 
* V the purpofei in which thorgira&ts^ tj(h6uld* 
'< be copied exa£|;lyj and the copy ^of jcack* 
^S grs^nt fubfcf ibed by the pierfon .to^.wkom iti 
*' is granted. Abd this c(^y» ji^ tbb regilter*^ ^ 
** . book, of the pmihi ihqjjld be: tgjobd cvi>v 
** dcoc? of the purchafer's right tq ^e agn-** 
*' nuity, in caiq the priginal deed of graat to^ 
«5 the purchafer, which ^was . delivered to 
*^ him. at the tioieof.the pardb}£e^ Aiould' 
** be afterwards loft. .?; 

.Seventhly, " Thes money thus paid to tho 
^\ chvM"qh- warde^s^apd overfccc^ of th^ popr:i 
*' for the purpofcf of life-annuitiesii (hottld^ ^ 
'^^b^ eoiployedin ;hepurgh^,of ^iprfx^^^n 

**. P,%n>-annuiti?|,i» ■ the j(^at.Rin^«S( of irfl>!i 
«* the church-wardens andoverfecr.5,^nd*b«<* 
^ them transferred at tlie expiratapor of their » 
•* offices to their Xnccpflbrs, a^i^ io «n to t;hft* ; 
** l^cx( fucceflbcsfpr ever, fo, as ^to.be. always 
«« . thf^ legal 'property pf the cbwch- wardens 
'* and overfeers, of the^ poor ifor the tiipe 
*\ being, in truft for the perfons who £ho||ld * 
«* be, entitled to tjie feveral life-^annuities 
^\ granted iW tbc.ip9nner above-mentioned; 
** :and the intereft df this mofiey ihould; be> 
•* .:r<fQcivefl every h^f year, and invefted in 
" ,;th/p pu/ch^fe x^i more principal cfifitinual}y> 
** Jp 9§ to, ipake; A .perpetual fund for the: 
** payment of the g^nuitiesi &JC:* &qi D^^ 
- ** ciencies^ 
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ff ciencies^ if any ftiould ever liap^%i>^a^bo 
f * . made good by the poor-rates, ficc, ^9^v^ 

I hopct.I (hall be excufed the lengtlr^df ' 
this Quora^tion» The particulars recited in it 
are fqlloweij^ by an account of jhe annuitieii>^ 
to which the: payment of lo/. at the age pf 
2^; would entitle after attaining to the age 
of JO, 35, 40, 451 &c. and alfo by a very 
juf): and clear explanation. pf the method o^ 
calculating fuch annuities. . 
, The chief alterations I can wi(h for in this 
plan: are the follQwing* 
;, In order to avojid the danger of checking 
induftry among the poor, while likely to be 
capable of it, I think. it would be right j that 
X none of the annuities ihould ba allowed to 
commence, before the purcha£:r has ^om-f 
pleated the age of 55 or 60. 
. It feems to pie likewife, that it would be 
l>e(l, that the annuities (hould be made to in- 
crease gradually with the increaiing infirmi-* 
ties of age, 'till they became greate^ at 65 or 
70 years of age, when their aid will be moft 

wanted* 

» 

For inftaacc. Let the annuity begin with 
5/. for 5 years. At tjie end of 5 years, let 
it rife to 10 A for^^^ and after 

that let it be ijA^&rl^^w^ 
of life. ;Let.alfo es^et^y pjfrthafer be allowed 
to chufe aj? which of the tw9 ages 55 or 60 
his annuity (hall comn\i5,nce } and as a fur- 
jlier advantage, let it ^e payable quarterly^ 

Ca \ and 
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knd let him be allowed to purchafe ^, \\ t> 
I9VT9 i4j i4t or ij annuities, JB?f jiS he ikali 
like^ or can bcft afford,— r-In this way, pcr^ 
fohs w'ho are aonV young might make * an 
anliplc provifion^ for old age on feafy ^and in^* 
viting terms. ~— A plan of this kiiid> cfta-- 
bliflied by fbe kgiflature, for- ^ beAdk of 
tKe infirm aftd aged poor, woiildi inflfead of 
kbcning induftry among them, promoli iti 
and at the fame time, it would eafe pariibes 
of a confiderablc part of thdr prefent burU 
dens^— — B»t, tefeetbef tbelegiflatttrfe-AaU 
tljink this an objed worthy bf its atteritioa 
Off not, I have i^eafen to oelievfe^ tha^ fdmb 
c| th^ higher bodies of meii artiohg us,J W^ofe 
i\|bfi0ehce depends on the coib|inuain<5e of 
tfteir capacities of prefent ferviccj, will tt\ink 
tof carry in g fome lijch plan iniQ execution* 
I^will, therefore^, hci:d give a Table • of thfc 
v|tlu6 df the anriukfes^I have tieferibed, iftilq- 
iiig the prdbabilitite* of lift' alsth^ ar6 i^hht 
Tfable of ObferVati^ns for'NoR^^HAMPTroM, 
ajNd fuppofing money improved ""at no higher 
iiterett than 3 percent. ' ^ ^ ' 
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Additional Observations coa«* 

: cerniflg the Eftabliflimerit aftidrtg 

the Minifters and . ProfefTors io 

Scotland. See Chap,n/Se«a.II. 

,^ fage 88, &c. 

IT has, I hope, been obferVed^ thtat I har^i 
fpoken of this eftablilhment^with partir- 
ctilar diffidence. The body of mauifters aijd 
profeflbrs concerned ki it^ I knew- to be .fa 
diftlnguiflied by their abilitiee andfehowlerfg*, 
as to render this highly proper* <I> thougbit> 
liowever, that the calculation rSii the book 
'¥^hlcli r have quoted, page 9ivand.on whl«h 
'l have remarked in^ the natc.|iigse parand 93^ 
tfras relied on; and that it wftSr^xpedteid* 
'that the number of widows ill life every year* 
Would continue to anfwer, as ith^d hitherto 
d<me, to that calculation^ till in the Cime 
there limited, or about ten y^ars froaa. the 
|>refent time, thfy increafed to 334, jtheif 
' greateft fuppofed number. At the fame tim^ 
1 was fatisfied,. that this would l^t happen ^ 
tha^ the number of vridows on the fchen^e^ 
#ovildf go' oil to iricieafefor 35 yeaaratb tormi 
irid that the maxmum of widows, if ttiarriaeer 
diij'not'declinc-ttmong the miniftersi coiud 
Vj^t at laft fall mUfih Jhort of 406;-^— Thefc 

r.. . particulars. 
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particulars I thought proper to mentron, bc- 
Jicving that the publication of them, if al- 
ready kribWn/could do na harm -, but, if n^ 
known^ muft do fervicc. — —I have lately 
found, in confequencc of an information 
which I owe to the obliging candour and at- 
tention tf the Rev. Dn Webster, at Ej>in- 
BURGH, that they have been indeed long 
known; and that the fch erne poffeffc^ fbme 
advantages and provifions, not mentioned in 
any of the cakulations I had feeA, and whicbt 
therefore, I was unacquainted with,-^Thfis 
ihformatiofti came too late to be mentioned 
in the |Jroper place. Had I|eceivcd it fooncr, 
I (hould have fuggeiled no doubts about the 
permanierfcy of this fcheine: And my chipf 
defign ih that part of the preceding work 

•which treats of this fcheme, would have been 
to^pdint out the differences between it^ ami' 
tfabfe Tehemes in England, for which it baj^» 

-Vdty haftily and improperly, been pleaded 

^s an authority. 

The maxifhum of widows on this eftabliflh^ 
thent is likely, I find, to bo lefs rather than' 
greater than 400 ; for it appears from accounts 
faketi with great care annually, that, from 
»749 to the prefept time, the number of wi- 
dows alivC) and in a (late of widowhood, de« 
rived from the whole body of minifters a^id 
|H'dfe0br8, has not, one year with anotbgr, 

(d) In i7|8 the ^epprU msde this number atUaft ^(^s^^ 
as mentioned iq page 95-r5-Iri 1749, more accurate l-e- 
^rts ma^c it between 380 and 400 ^ but the naedium for 
^j] the years, ilnce 1^49, has been, I find, beiow 380. 

C c 3 amounted 
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'iihoftrrted to 380 (^).-----*-Ffom thbfe&fdhing 
in the note^ page 93 and 94, it iMf be in- 
'^fcrrfed, that the average of m^rriexi^ mitiifteits 
■r^i'ng 667, and the odds againft the furvivor- J 

i6ip of the huftaad, as 5 to 7, this number 
•COiild not poflibly be fofm all, according to 
tht Breslaw, or even the LowtipN Tablp. 
The reafon of this has been intimated, in that 
nptg J ■ - ^ It appears, in reality, that the dif- 
.fereiice betvO^een the probabilities of life tn 
-different fituations, tates place chiefly in fh'e 
'beginning and in the middle ftages of liife; 
Sndahe effedt of this muft be, to lengthen 
the expeftation of marriage, amtreduce that 
of widoNvhood, in thofe fituations wherq: the 

* ^Fobabilifies of life arc higheft. Bid hone 
t>f. thofe who arrive at maturity dife/; except 

.in bid* age,; the expeiftation. of i^ld6w*h6t)d' 

^^ottld- be nearly equal to the^ difFcrcnce of 

tfge^ between hufbands and wives' ;'drid the 

j>r^)perti6a of widows to the married in the 

• world j would be rendered very llnall. , 

It might, thericfbrc, have been concluded, 
tbiat the expedratfon of manage, compared 
with that of widowhood, would be found 

-fc€>»be greater among the nrrinifters in ScoT- 
tAND', th'an at B^ESLAw or in London.'t^ 

" The fofffler, fuppofmg no difference of age^ 

"kifl iLoNDON tejs thari ihe latter. At BkES* 
LA vir, Northampton, and Norwich, they 

: i^f e nearly eqmi In country paf iihej and 
villages, the furmfir \%great€jl^ . ' 

5 ," ' u*^ * Among 



€:i^eBa$iaif of marriage is {a) 2\ years ^ik^ 
and 4i4 life W4ftc among .theii) as it dc4^$ ;^t 
BuE^LAw, i\i^(xp€£lation tf 'widowhood >w^^ 
t? likewifc; 2U1 fuppofing tvcry minifter iMld 
his vrife of, eoual dge$; and* at kafi r^^^^qr 
P4^^ flowing ipr the htffband's cxcefs pf ^g? • 
put thfc faft is, that it does jQot qwxcd 8i»'pr 
?j. For, I ft, were it fo high as. Vr *l^« 
jDumber of widows would be 4f p, iwip^ivag 
Qne to marry annually : Whereas, repent^ 
enquiries have never difcpvcred fo maqy^TH^ 
' B.tiit anptber proof of this h€X has late)y oct 
curred to jne, which. I pan^iot help' meQtipn*- 

iiig* . • ' ^' l.'i 

. Froqi; a Table in Mr. jM[urft'$ Mei^pfct rfo 

Toften qvjo^ed in the beginning of thi$ ^p]§f^ 
i^ntf \ legrn, that gf 3615 women unijcr jjOt 

, V^ho ma^if^d during a. courfe of years^ iiib>^5 
pari(hes in the Pais d^Faud^ i3&7^|)r-$j^c 
greater part) were wpfpcaa not z^. y^i^\^f 
age; aiKi that the i^ean, age at whi^l^r^l 
women (including, widows) marry ip that 
coup try, cannot be ieis than 25*:r-^tfis xi^l-* 
fonablq to fuppofe, th^t, .in the fitu^tiOfj ,i^f 
the minifters in Scotlano^t marriage . pi.j^ 
commence later ; and it appears, in fa<^> |h*t 
it commences at leaft4or 5 years later. .^fV^r 
in the Pais de Vaud, th? expe(5tatiqn qf fi^ir- 

{a) lo the note, page 269^ I have taken ,th^ mediuQi of 
annual marriages at 32 ; but^ m reality, it does not exceed 
31 ; and 667, the wlide-^ iifti6ei!4(^F marriages, di^im'b^ 
3i,..g^e8 2i|, the expe£^ation of marriage. . 

C c 4 riagc 
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fiagciasj years aud | $ or two years frea^tfsi^^) 
than'^amorvg the miniilers in ScoTtAN^hl 
«nd> in oidcr to produce this diiFerencei mal^ 
titge> muft commence at leaft 4 or 5 yeuli 
fooner (1^), fuppofmg tlie prolMbiUlic^:6iF life 
among womeii in Scotlak0> :J}^-Joi^ 
than they are anK)ng males and fematl^St takeu 
promifcuoufly, in the Pais de Vaud. i£ thta 
the mean age at which the wive$ of miniA^rft 
marry in Scotland, is reckoned ^f, It 
xvill ip all probability be reckoned foiSciently 
k)w } and, on this fuppbfition, 50 will be the 
inean age at which they commepce wido\ys. - 
I The expe(fiation of life at this ag^^^ in tb^ 
Pah de Vaud^ is no more than 17!^ (r). Bj? 
Table. IIL (which gives higher e:icpedatioA8 
of Ufe at and after 50 than any other r table) 
it is aa. Let it, however^ in the prcfent ca^ 
be fuppofed as high as 2 1 ; and the nmnbet 
of xvidowSf derived from ae left anxwally, wil| 
be>}lao, or, fuppoiing one to marry fiiniiually^ 
about 400. 

^ Thefe arguments fbew;, that there is abua«* 
dant reafon to believei that the D\imber of 

{a) See page 346. 

{b) Were the decrements of life equal, a difFercncc of 
two years in tl^c cxpeftatipns of joint lives, would requir<} 
p, difference qfjix years in the ages of tht Jingle lives. 

(c) The. expe£iation of 50 is nearly the fame in Brak- 
pENBURG, .by-Table II. But it (hould be remembered, 
that, on account of the excefs of the hirths above the i^- 
f iais in thefe countries, the expectations ^rc giy^n by the 
i^blcs too little, 

- - 4 V , widows 



%rd6wrs &i the ^catip eftifelifbftieht i^il! liql 
iijcfcafe to more than 4-0^ ; a^hd thcihforxn-* 
tKMi I ^feavt received, ' convinces me, that 
fuflicienf ptovifidns are cithter already niade^ 
St may be ealily obtained for the fiippori 
©f that fiiimbef. 

• It dcfervcs to be ad^ed, that the median! 
of iviiabws; ifrho have come annually on this 
^ftablifiilnenti has hitherto been only f$;2$ 
and that there is reafon to cxpcd:, that it 
will n^ver rife fo high as 20. 

Upon the whole, therefore, I am Satisfied 
that there is no reafbn for being in pain 
about this feberiie ; and I mtift beg, that all I 
have obTerved concerning it, in Chap; Ifi 
Scd. Hi m^ be underftood in conformrty t6 
trfidt 'I htfvef here faid.—— Caution andvigi- 
lan^,^ however, will be always proper.; 
Extents have hitherto favoured it. Hereafter; 
ptrtiap's, they may try It $ and deviations ^on^ 
, probability may take jplace which xannbif 
liow be fufpedied.— — ^JBut all this is wdl 
)cnown ; and I am* afraid I ought to afk par- 
don for being fo minute ih thcfe remarks; 
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TABLE I. {^) 

-Sbewiog the Probabilities ofLife in the Diftri^l of VaU1>, 
fr^lTZBRtANi^, fottmi fS-om the Regifter? df ^i'ti- 
juAeSf given by Mr. Jtdurtt^ in the BiiA«Paft ofi thd 
BfiiN Memoirs for the Year (766.. 
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«4 

11 
10 
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5 
4 
4 
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Age. 

3-2 

3i 
34 

35 
3S 

37 
3» 
39 

40 
41 

42 
43 
44 



45 
46 

47 
48 
49^ 



'*^ 



50 

53 
54 



56 
67 

59 



.6p 
6i 



I 



558 

S53 
•48 
544 

539 
533 

52a 
5Vi 

$o5 

$00 

494 
48^ 

47* 

45^' 
44' 

4^ 

4^4j 
406 

-388 

'377 

3^ 

>48 

3H 

299 
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'5 
4 
5 

6 

7 

7 
7 

6 
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6 

4 
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10 
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10 
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S 

8 

9 
9 

II 
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id 

»7 
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62 
63 
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69 
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7* 

7« 
73 
74 

76 
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Si 

«3 

il 

«5 
86 

«7 
«8 

89 
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\a\ An tht Bif^i frbhi ^i<rhkb,4hil and the &]lov^rns^ijble« m 

y^'t^t « r.riicnnrnWs dying nndey i| aie incliraed, ,\fi the countiy 
parift) p Branfieidmrty ^C?t ^^%> ^1! ^^<^ AilUbornp. "^MX thelli]|U 
i ^!ib gi r^ the xi^iiQbe^ ^^^^S P'^S^y peruMi of %e ye^^i' 
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TABLE H. 

Sfcewbg the Probabilkks of Life iri a 
' Country Parifh in BRANDENBUKG,fotmed 

from the Bills for 50 Years^ from. 17J0 
: to f 759, as given by Mr. Susmi LCtf^ iir^^fe 

Gottliche Qmnung^ Page 43. 



Aps. 







1000 


1 


775 


.« 


.718 


3 


687 


4 


664 


5 


642 


6 


622 


-7 


;^7 


8 


595 


9- 


5^ 


10 


5^7 


II 


570 


12 


1564 
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' 559 


14 


,^54 


15 


549 


16. 


544 


'7 
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j8 


535 


»9 


Bl-i- 


20 


527 


2i 


522 


22 


517 


23 


512 


24 


507 


25 


502 


2^- . 


49^ 


<lf 


.495 




^B%. 


29 


489 


30 


a86I 




Shcwii^ the Probabilities of Life in, the Parillv of 

■ HoLlfrGROS!, near Shrewsbury, formed frpm 

a Regiftcr kept by the Rev. Mr,. Ger/afA, for 

. 20 years, from 1750 to 1770. See Page 152, 
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ghcwinjg the Probabilities of Life at Viennma, 
formed 'from the &ilb for Eight Years, ais given 
by Mr. Susmilch, in his G§UUcheOfdriting^ 
Page 32, Tables. - >: :. 



Age. 



O 
I 

2 

3 

4 



7 
8- 



Living. 



H?5 

706 

645 
599 



566 

516 

'PI 
4:9^ 



10 
II 

t4. 



17 
18 

i9 



489 

483 
478 
47 



f73 
to; 



461 

'455 
448 

442 

436 



40 
ii 

n 



430 

420 

415 
/*P9 



%5 
26 

28 



!i 



•mahi 



:403 
397 
391 
381 

'377 



370 



Deer. I 



682 
,107 

6i 
46 

33 



30 

II 

9 

•7 



5 

5 
6 

6 



7 
6 

5 

6 



5 

5 

5 
6 

6 



6 
6 

7 
7 

7 



6 
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Age. I Living. 



3« 

33 
34 



35 

36 

37 

38 

31 

40 

4^ 
41 

43 

r I 

45 
46 

47 
48 

49 

50 
51 
52 
53 

5± 

55 

57 
58 

60 
61 



364 

358 

;353 
'347 



340 
332 

.324 
316 

■307 



.298 

283 

277 

271 



264 
256 
247 

238 
^29 
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220 

2I2t 

205 

I98I 

1^91 



184 

iy.6 
168 

i5^ 



H3 



5 
6 



8 
8 
8 

9 

9 



8 

7 
6 

6 

7 



8 

9 
9 
9 
9 



8 

7 
7 

7 
7 



8 
8 

9 
8 

8 



7 

7 



Age 

62 

6-3 
64 

6F 
66 
67 
68 

70 
71 
7^ 
73 

74. 

75 
76 

77 
78 

22- 

80 

81 

82 

S3 
85 

86 

87 
88 

90 

9» 

92 
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129 

I «31 
116 



109 
lOI 

3 

'5- 
78 



65 
60 

55 



47 

42 

37 
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27 
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1.6 
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12 

io 

8 
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8 
8 

^7 
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^5 
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•4 
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5: 
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2- 
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2 
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TABLE V. V 

Shewing the ProbabilitiM of Life at l^tidiit^ fbrine^ 
Irotn the Bilfs for four Years, from" lizca io'i7«<; 

-"-" ^" Mr. SUSMILCH (-^ =- ^■.-r^-J.r.L. ,,./"* 

Pg* 37» Tables. 



fivea by Mr. SusMitCH («), in hh Gottltchi Ordnun^ 



Age. 

TT 

66 

67 
68 

iL 

71 
72 

7J 
74 

75 
76 

77 
78 

79 

80 
81 
81 

83 
84 

85 

87 
88 

89 

90 
91 
92 

93 

94 



£rr*r 
«ti|jg 



112 

106 

99 
92 

86 

80 

74 
68 

62 

£7 

5* 

47 
42 

37 
32 

28 

24 
21 

»9 
»7 

'5 

»3l 

II 

7 

€ 

5 

4 



=1 

MM 
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Age. 

O 
I 

2 

3 



5 

6 

7 
8 

9 

10 
II 
12 

>3 

;i 

>7 
18 

ii 

zo 

21 
22 

«4 

26 

27 
28 

29 

30 

3-« 

«l W III I 



•iving 



14^7 

9<>3 

752 
691 

618 

573 
552 
536 

523 
5H 



Decn. 



507 
502 
498 

494 
490 



486 

477 
467 



461 

455 

449 
443 

436 



421 
412 

403 

394 



576 
368 



524 

61 

73 
45 

21 

»3 
9 

7 

5 
4 

4 
4 
4 



Age. 



Wi lli u I 

4 
5 
5 

I 

6 
6 
6 

7 
8 



9 
9 
9 
9 
9 



9 

8 

7 1 



33 
34 



35 

37 
38 
39 



40 

4« 
42 

43 

44 



45 
46 

47 
48 

49 

50 

5« 

52 
53 
54 

59 



<$o 
61 
6a 

6.3 
64 



Living 

361 
354 

347 

339 
330 

320 

310 

.300 
290 
281 

274 
266 

259 
252 

245 

238 

224 
217 
210 
203 

'95 

187 

*79 
171 
163 

«45 

»37 
130 

124 

]i8 
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7 
7 

8 

9 

10 

10 

10 



10 

9 
S 

7 
7 

7 
7 

7 
7 
7 

7 
7 
7 
8 

8 

8 
8 
8 

9 
9 

8 

7 
6 

6 

6 



tecn» 



6 
7 

6 

6 I 

6 
6 

it 

5 

5 

5 
• 5 

5 . 
5 . 

4 

4 

3 

2 . 

c ' 

2 
2 
2 
2 



1 
I 
1 
t 
I 



• 



{a) This writer has alfo given the bitU ^ the pgriftr of 
^. 4^er*s «t BfrAi. t^, for 24 yeauLf .aftd a Xdble foiwidicPia 
them, agrees nearly with this* 
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The numbers lorm at^fiRLiN^y^difrJng the 4 years abovemen- 
. tioaod, Vf^reip, mdts. 9219 \Jem,aUj,t 8743.; Of ^i to 2p,, . 
The numbers that died under 2 years of age, were» mahs^ 3 ' ^ ^ » 

pmalii^ 2&i^ : or 7 to 6. 
TI1C numbers that died upwards ctio years of age, w^et, 

malesf 135 ; ftmaUs^ 215 ; or 5 to 8* ' 

The nmnbers i»8t di«d between 91 and 105* were» mdts^ a^i 
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Particular Passages correded and 

enlarged. 

Note, Ta^e iZp ' 

FR OM an account taken in 1 770, it appeared^ 
that the number of inhabitants at LeeHs in 
Torkftdu^ was 16,380-, and of families, 3899. In 
this populous and opulent town, therefore, the 
huniber of pcrfpns in a family is only 44 : And 
the number in each houfe, will not be quite five, 
fuppofing every j^/j& houfe to contain two families, 
—From an account with which a friend at Sbrewf* 
hury has favoured me, it appears, that in that town, 
in 1750, the number of inhabitants to a houfe was 
4r« Very cxaft accounts, of which I fliall take 
further notice, prove, that in the parifh of Holy^ 
Crofs^ one of the fuburbs of Shrewjbury^ and at 
Nortban^tmj the fame proportion is 44- to a houfe 
in the former ; and 4^ in the latter. — r*-It feems, 
therefore, that five perfons to a'houfe is an allow- 
ance large enough for London, and too large for 
Engj^and in general. From whence it will follow, 
that Dr. Brakenridge has likewife overrated the 
number of people in England. In a letter ta 
George Lewis Scott^ Efq; publifticd in 1756, in the 
Pbilofopbical Tranjfailions^ Vol. XLIX. p. 877, he 
fays, that he had been certainly informed, that the 
number of houfes rated to the window-tax wa$ 
690,000. The nupdber of cottages^ not rated, he 
adds, was not accurately known 5 but from the 
accounts given in it appeared, that they could pot 
exceed 900,000 ; and, from thefe Jala^ in confe* 
quence of allowing fix to a houfe, he makes the 

D d number 
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number of people in England to be 5,340,000.— • 
Pr. Brakenridge has here underrated thft cottages ; 
and the true number of houfes in the kingdom, in 
X766, was 980,692, See Cunfiderations on the Trade 
and Finances of this Kingdom^ p. 97. ' Call them, 
however, a million ; and the number of people in 
England and Wales will be four millions and a half, 
allpwing 44 to a houfe j and five millions, pillowing 
five to a houfe, The former is prolabfy too large 
an allowance •, but the latter is certainly fo. The 
number of people in the kingdom may, therefore, 
be ftated as probably not more than four piiUions 
gnd a half J but certainly not five millions. 

Page 193 — f — Double thefc proportions, there- 
fore, or the proportion of 2 o to 46,8, and <^ |8 to 
24,75, are the proportions of the number marry- 
ing annually, to the number born and the number 
|dymg. hti'one marriage in tbree be a 2d or 3d 
marriage {a) on the fide of either the man or the 
woman ; or, in other words, let one in fix of all 
that marry be widows and widowers -, and nine mar- 
riages will imply i^ perfons who have grown up to 
maturity, and lived to marry once or oftener ; an4 
the proportion of the number marrying annually 
the firfl: time, to the number dying annually, 
will be 15 to 24,75, or 3 to 5, It may feem to 
follow from hence, that in this ifland three-fifths of 
thofc who die have been married 5 and, confe- 
quently, that only two-fifths of the inhabitants die 
ip childhQod and celibacy \ and this would be a 

(^) Tliis proportion is takjfn from feft — In all P^mer(mia^ 
'rfufing nine years; from 1748 to 1756, the numlier of per- 
> ihifkiB\^ married was 56,9$6;atid cfthck 10,596 were <u;i«nvj 
ii.4<i ^iM^ffi* Sitfrdkb'f wor)c3,' Vol. L Tables p. 9B, 

-i / . ♦ , i I - « « • » . ' . * 
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juft concluHon were there no increafe, or had the 
births and burials been equal. But it muft b^ 
remepibered, that the general effedt of ah- in- 
creafe, while it is going on in a country, 'is to reji* 
der the prpportion of perfons marrying annually, 
to the annual deaths,. ^r^^/^r, and to the annual 
births lei's, than the true proportion marrying out 
of any given number born. This proportion, ge- 
nerally Ties between the other two proportions, but 
always nearcft the firft j and, in the prefent cafe, it 
cannot be fo little as oiie half.— In LondOnt, then, 
half all that are born die under three years of agei 
and in M adei R a above half live to be married, £^c. 

• t 

I 

Fage 202, Note. 
At BERtm for 5 years ending irt t7sg9 

Birth U^eddings Bufials 

3'^5S ; ■ "' ' 980 ' ■■ » ' 5.054 

Page 214. — j—Thefe fa6ts prove, ;hat at tfie 
fame time that the regifter of chrifteritngs at Paris 
muft be full ; the regifter of huriah muft be vfcry 
deficient. Let the deficiencies be reckoned at 4,700 ; 
and, confcQucntly, th^. annual burials at 24,100^. 
The annual average of weddings given in p. 203, 
is 4400 ; and, therefore, the number of perfons 
whomarry annually,, muft be 8,800. Dcdud a 
6th part for widows and widowers \ (fee Note p* 1 9 j ) 
; and 7134 will be the number oi virgins and baicbe^ 

I Im marrying annually. — The difference .between 

the chriftenings and buriajs is 5000 ; which, therein 
fore, is the number of annual recruits from the 
country. Thefe, in general^ muft be perfons in 
mature life. Suppofe g.goo of them to many after 
fetiling at P<iri$. Then-yi34 fcflfencd by jjcd, 
or 3834, will be the number of perfons born at 
t 6 Pari4 
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Paris who grow up to marry ; and 15,26^, t^rfottf- 
fifths of all who arc born at Paris^ Will be the fium^ 
bcr dying annually in childhood and celibacy. 

Page 269-'— —In all PoMEHAKfA, during nine 
years, from 1748 to 1756, there died 13,556 mar- 
ried men, and 10007 married women; that js, 
nearly 1 5 to 1 1 • Su/miUi Gottlicbe Ordmng^ Vol. I« 
"Tables, p. 97. 

. Pagi 2 70-— The whole Note {b) is thus cx- 
prefled. 

. In Drsso^h alone, x^t number of widows who 
died, in four years^ was 584, The number of 
widowers^ 149. That is, 4 to t, — • At Witten- 
berg, during 1 1 years, ^i widowers dicd^ and 376 
ioidows.'^At GotHA, during 26 years, iio widew* 
trs^ and 760 widows. SufndkVs Gottlicbe Ordnung^ 
Vol. \\. p;-273. Ja the- country, on account of a 
lefs diflference between the ages of huibands and 
wives, a 'l;<>iTH)rc early marriages, the deaths of 
wdows znO^uidowers ccmie nearer to one another ^ 
for in PoMERANiA, during the nine years men^* 
tioned in p. 269, the widowers thatxlied were 41 1> 
the widows 1553 ; or 2 to 5^ 

Page 279 The laft-|)art of the fecond pa- 
ragraph beRinning with the words, ^he effe^ of 
this J &c* kit out. 

There are fome c^ber alterations and additions 1 
but they are not of any particular confequence« 
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